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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosensitive 
compsn. suitable for a lithographic printing master plate 
having high sensitivity for the oscillation wavelength of a 
short wavelength semiconductor laser by incorporating a 
sensitizing dye having a specified structure and a 
photoinitiating system consisting of an activating agent. 
SOLUTION: This compsn. contains a sensitizing dye 
expressed by the formula and a photoinitiating system 
consisting of an activating agent compd. which causes 
chemical changes by the interaction with the excited 
state of electrons produced by the absorption of light of 
the sensitizing dye and which produces at least one kind 
of radical, acid and base. In the formula, A is a S atom or 
NR7, Y is a nonmetal atomic group which forms a basic 
nucleus of the dye with the adjacent A and carbon 
atoms, each of R1 to R6 is independently a monovalent 
group of nonmetal atoms, and R7 is an alkyl group or aryl 
group. The initiating system is further combined with a 
compd. which is reacted by at least one kind of radical, 

acid and base to change its physical or chemical characteristics and which is held as changed in 
the system. 
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[#mt#©3SB] 

imxm 1 ] ( i ) x-ik$hz®&&%t. a 

(1) T«*n**«ft«©3tBJRCJ:?)4l:*« 
*»J^«fc©fflEfftBCJ:t>fls**fl;*iBCU 5f 

KJ3«ty t ^s®3*.©'i>'S:<i:*)^-rn^iii^ 

£j«1-6iSttSHb6*i:, (iii)7*#;k B£J:tNI 
S©?^©^£<fcM^r*ifr ia£«fcoT£iiSU -f 

lit 1 ] 10 




[SC (1) AttSW**fcttNR T ft«U YttBf 20 

jfc-rs#&MK?Hi*jftu Rk r 2 > r 3 > r., r 6 
*u R 7 tt7';u*;u2S$fett7 ,, ;-;uS*^1-. ] 

[tt*H3] 5£ (2) 1, 3-S>fc Kn- 30 

i-**v-2H--f ^vwwwba*. 

[ft 2] 
5*(2> 




40 



[SC (2) AttSgT?$fcttNRT*SiU R„ R 
»> R„ R 4 , R s , R., R.£J;tfR.tt**l*ftS&4 

fcttr 'J u R e t R . t ttSntc&£ l-t 5 

[&W©»«B&illl»] 
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[0 0 0 2] 

[0 0 0 3] iS#, BftflMllft3>Ka-^ftfflv^T« 

$W<t^i:«;ot^fe. *<D&mi>- tf#©«k9&J8 
|SH4©S5V>^S7 ? 'f y^^h^nfelHWlMRCftoT:* 
*U D^rM^A^-f^i:*^ jftttBM]K*S& 
tS3>Ka-^ h* 7U- r (CTP) 

[0 0 0 4] c©£ 5 &£4S#°JliEfc¥KfiSifii<JJ!fi£fS 

£\sZ, *#;*e-l*fc«ft&itea^Maa»*fflv*fe 

[0005] ±ga*a^ttiiua«tta*fl9fctti?-u> 
x^i/>tt3j?is«i{b^«©Mipa-&ft§i*ifii 

Bruce M. MonroeS.il> Chemical Revue, 93,435(1 
OQSK-^R.S.Davidsong, Journal of Photochemistry a 
nd biology A:Chemistry,73.81(1993).tC#'<§3IB$fl 

[0 0 0 6] Cft6©Hie»*£&*#a£tt«J5R*i: 
*SfcUTArl/— tf- (4 8 8nm) «FD-YAG 
l/-1f- (5 3 2nm) ©J:$fc6tt6©nr«#Itfcja 
Hfc, ttfCCTP^fACBUTtt, SSJ£X|I©£ 

*iths#, *s©aa!bH-#*<&^cfc*s*f©* 

[0 0 0 7] iS^, InOaNSO^ 

SfflW 3 5 0nm4>M 5 0 nm^T-S^finfie* 
JNWH/— !f*»SWSBi:a:oTO*. cii6©fi«* 

±, smizmmx-zztzsb, 
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£5>lCx t£#©FD-YAG-£Ar l/ — y%&Fflt&'> 

[0 0 0 8] UA»Ufc#6>s 3 5 0nm4>t,4 5 Onm 

[0 0 0 9] £f>tC, J.P.Faussier "Photoini 

tiated Polymerization-Theory and Applications" :Ra 
pra Review vol.9,Report,Rapra Technology(1998)-?»M. 
Tsunooka et al.,Prog.Polyin.Sci.,21,l(1996)tc:§a©£ 10 

SliRtJ;!), ±Effitt5S>*;i'©flk & s JfiS£$g£-t 

©«?*wwiwmk &mM$<D*®{t 

[0 0 10] 

[&W#$&b<fc3£ir5iSlM] **B^©§e<]tt> im 

#/B¥JEWWJK£fS3&©©t>ffl'T-fcr3Ts 
¥mi/-?©mftftEttblMtt&¥K^HWIK 
tcitbfe, £< 3 5 0nm*'f,4 5 0nm©MI:?tU 

^tl&a«-T5Ci:T-fe5. 30 
[0 0 11] 

WJcli, (1) T-S^nsiiSffeSgi:, (ii)SC 
(1) T;«Stl*Jf«fijR©*|RJRCj:»)SfetS«^» 
)8tt»i:©ffi2^fflC J: t»fli**fli*)8c U 55>* 

ai-«fittMfb^»6ft«jtPM«#»1tK:«bM 40 
teSWU ft£3 5 0nm;6»£4 5 0nmtti£fc:i}^T 

[0 0 12] 
Kb 3] 
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[0 0 13] [SCO)*, AttSH?£fcttNR 7 £ 
SEU YttB«*SAfcJ;im**?i:#filLT6*© 

3, r 4> R 6 *$j:y f R6tt-efi-ena5:{c iff©#&M 
St. ] 

fit, ±BHttfttt* 

ifms©a^©'>&<i:*.v^-rnA»iait«t-3TS*s 
u *o«a»*fci±flj*flWMt*««{bbTfiy*$n* 

[0014] (iii)©5^*;K m*sx.imx 

©■5 *>©'>&< i: fco-fixfr 1 ffitc it>TB6 b-e©% 

ws'jjfijijfiwf e>nsci:$m^«bfe*)©^fes. 

[0 0 15] *fc, **W©«j*ft»*±-e(i)©SC 
(1) -?&SilSJM,ejRtt3 (2) TftSJiSl, 3 
-J/th'D-1 -**y- 2 f >^>£§&{«bl!rtl 

ho 

[0 0 16] 
[ft 4] 
5*(2) 




[0 0 17] [5S (2) 4>, A(iSJI?*fcfctNR,£ 

$1/* Ri N R2> R3% R<> Rs% Re\ R a-fectl^ R»(i 

i«©#&jiiirpB©3£$u R 7 »i 

7';i/+;«/S$fctt7"J-;uSSSb, R.fcR.fcttSl' 
CI6*UT5fr&8A©JiS««LT*AV>. ] 
[0 0 18] 
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1, 3-5>t Ya- l-2t-*y-2H — f >^> 

®£J:ViSa©?WJ>&<fc^rft*»lfi 

[0 0 19] #2g$©tf&e$(i)©fta©lo<±, 3 
50nm4»^45 0 nmm^tC&tltzW^^^t 10 

i±eBnm$hiv* *$giiii©j&s&*tiu ctie>wi 

©*-r 7ffltg®£j££&ffiftfe^T-§l§jgc*cfc# 20 

[0 0 2 0J **W#6tt, iSSS£f# 5 fctotc tttfSi 
1, 3-^hfD-l-^V-2H-^>f 

#8B©ii{8feS!Hii«3lg©»# Ur>f#*J:tf/*fe 

lEffihbT, ±83»#«ii£#-f5*S&ljl!©it!8fe5RB: 

*fcfcfM!UT^*c ^©ft&CRlIgS 30 

1, 3-^tCD-l-t+V-2H-f>f 
>-2-< f;i/«$M»ifia« % JMEJ&tDNHHI 

[0 0 2 1] (Al)JMi&* 

*«wtcffli>c>nsjg®e^H:TiB^ (i) -easix* 

*>©T-&5. 
[0 0 2 2] 
[ft 5] 

5*0) 40 




[0 0 2 3] a (1) cf\ AttSB^&ttNR,** 
U Ytt»8rr*A*±tfft*E?fc»6ll,Tft*©ffl 50 
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n-enssaitc iffi©#£Higr?-Ba©a&su r,i±e 
&fcL<ttSSH&©7;u*^8£fcl±7'j-;i/S£3i 

t. 

[0 0 2 4] iC (1) fc-3^t»b<»W-T5. AttS 
K^fett* NR T ft*U R,fctE&fcL<lijRfS&© 

* fettSSi* u < ttJBS&©:7 y -;ua* 

&X©tta%tt*Jft£-*-«#&M(?BI **-*-. 
[0 0 2 5] R»©«F$LV>«fc-3V>T*#«fc:JE'< 
S. Jf*bv^7;i/*;uS©0!li:bTB:, ttXJK?ft#i 
2 0 £?©«$#, atttt, **iHltt©™/*;i/ 

a, x^a, rne^lt. :/?-;ua, ^>^;ua, ^ 

a, ^>x^;utt, hD^wi/a, 

a*, ^v^f-Mts s-rm& t-r^-Mts J 
^•*^>5 L ;uS, l -^-T-AT^ua, 
-fy^^i, 2-i^;u^+->;i/S, 2-^a^ 
*^;H, v^D^+wi/fi, s^d^t-a*, 2- 
;W^-MSflf5Cii#tS5. cn?>©*T- 
tt> 1 1 2 ftT©MMK« 3 

1 2ST-©^Ktt, &&WCftJ|«fflR5*& 1 0 

*t©3!M*©7A*Aa* J .fc $ 5FS u>. 
[0 0 2 6] B&7'A*Aa©B&ai: uttt, 
Rfc< iffi©#&BJS?SB©a#ffl^?>fu #*u^«fc 
LTUU naV^m* (-F, -Br, -CI, - 
I), hKD*>>;i/S, Tvun+^a, t-'J-d*«> 
a, *A*:/ha, 7**n&*3ts 7 v 

7JI>*)1?7*&, 7<)-)\si?^*^ N- 
7A*A7"^a, N, N-^7W;i/7Ul, N- 
7*)-J\>7Z;& N, N-^7U-^7iyS, N- 

7 , A*A-N-7 , y-A7S yj, T^Atf+^a, * 

A^t-f Atf+S'S, N-TVU+AfcA/t* 4 A*** 

a> N-ry— AAA'*** a**^, n, n-V7 
a*a*a^*>t n, n-^7 >, ;-;u*;u 

A:**->a> N - TA+A- N - 7" "J 

y->;i/3j-*->a, ri/^^-a, 7^ ^7 x 

H-7)^)\>7i/)^7XJ^ N-7' l J-;b7'^ 

n*, n'-i>7n,*jut\,<( h'S, N*-7"j-;i/^i/ 

-Y N', N' — t J7 t )—))/t>V'i KS, N'-TVU 
Ka, N-T";— ;U>>U>f Ka, N'-7MI/*;i/-N- 

7 , ;i/+;v'i;n' h*a, n* -7**/p-n-7';-;h> 

Ka> N', N' -i?7)\<*)l/-N-7)llr)lOU'( 
Ka, N' , N' — i^7*;U+;U-N — ^'J— ^l/'^U'f h* 
a, N'-T-'J-^-N-T'^^^^b'e Ka> N'-7 
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i; -;U-N -7 *W Kg, N* , N'-^ 1 ;- 
N-7'>>-;i/£W Kg> N' -T'^+^-N' -7'J — 

jv-N-yjv^ji^u-f Kg, N" -7;Mr;i/-N' -7 

;i/7Ulx 7'J-D^y3!jjl/#-;i/7;;a, N-7 

N - 7;i/3*y*;i/*-;i/7 ^ y g, N - 7;i/ 

^l/-N-7 l J-D^r^Wz;i/7;yS v N-7'J 
-;i/-N-7;i/3^>>ijMz;i/7^I, N-7U- 
;i/-n-7U-d^>m*^I/7USx 10 
g, 7*>;ug> #;i/#*:wi/g, 

7;u*;i/#;i/^*>f ;i/g, n, N-;y"7;y*;i/#;y^ 
N-7 , J-;i/*;w^-f;H, N, N-^7'j 
;i/g, N-7JW-N-7y ;u 
/^M;i/g, 7))/*)),z)iy4-)i& s 7'J-;m;i/7 
-r-;i/g, 7;i/*;i/;ui/*-;ug, rv—jixji^-ji 
g^ *;i/*g (-SOaH) *5<fctf*©#«:J®gg (Cl 
^;i/*^-h*i:»-r) , 7;y^*:y;*;i/*~;i/g, 
^ij-D*S/^;i/*-;i/S % *;i/7-f :>-*<Y;i/g, n- 20 
Y))/*)]/Z)]/7>( N, N-^7;i/*;u;*;i/ 

N, N-y7»J-;M;i/7^tf^;H N N-7;i/*;i/ 

g, N-7;i/+;wi/7 7 ; e^ ;i/g, n, N-vrji* 
)V7, ;i/ 7 7 ^ << ;i/g, N-7 , J-;M;i/77 ; E>f ;i/g, 
N, N-^7 , J-;^;i/7rf>f;i/& N-7;i/*;i/- 
N-7'j-;M;i/77f>f;i/S, ^7t^i (-po 
3 H 2 ) *J:tft©ftaffl«IS (WT> **7*:M>gt 
»t) , VTfr*frib*7*J& (-P0 3 (alky 30 
1) 2 ) , y7U-;i/*^7tyi (-P0 3 (aryl) 2 ) , 
7;i/*;i/7 U 7t^S(-PO 3 (alkyl)(ary 

1)) , €;7W;!/«7t;S (-P0 3 H(alkyl)) 

*<fcif-e<z>ft&Sgg am 7;i/*;y**7*^Kg 

* ty7'J-il/*^7^yl (-P0 3 H(ary 

, ^7t7^>S (-OP0 3 H 2 ) £ 

t) , ^7;i/*;U**7*7tf*>>g (-OP0 3 (alky 
1) 2 ) , ^7 , J-;i/^7t7^y» (-OP0 3 (ary 40 
1) 2 ) % T)\s*fyTV-)\s**y*J**ci/m (-OP 
0 3 (alkyl)(aryl)) , €7 7;i/*;i/^7t7^^>S 
(-OP0 3 H(alkyl)) *S«fctf*©JtfattSS (ttft, 
7;i/*;u**7*^K**^g£irr) , ty7'J-;i/ 

*J*7*7;?l-:^>g (-0P0 3 H(aryl)) 
#ai&gg (Ufe 7U-;i/7*;***h;**$/«4:» 

T) ^ f>77g, - hog, TV-JUSL ^rD7'J- 

;i/g> 7;i/^r-;i/g, 7;i/*-;i/g, *>y;i/S#««:r& 

[0 0 2 7] Ctl&©tt*Sfc:*l*6, TJWU&tDR 50 
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tt, 7xz;H, t:7xz;H > ^-7^;i/g> HJ;i/ 
g, **>U;i/g, *^;i/g, */-;i/g, ^dd7x 

-;Ug> 7 r D^7x-;i/g, »DD^f;i/7x-Jl/S x 
b KD**>7x-;i/g % ,*K*:/7x^g x xh^y 
7x~;i/g > 7xy ^v7x-;i/g, 7-tr h^>7x- 

;Ug> ^>y>fD^y7xz;i/g > ^W7xZjl/ 

g, 7x-;W7x-;i/S, ^W7?/7x-;i/ 
g, y^;i/7^7x-;H > 7W7^7x- 

;i/g, *;i/#^y7x-;vs, / h+sy*;i/^^;i/7x 
-;Ug, ^h^riy7xz:;y^;i/^~;ug, 7x;m 
;u^-;i/7 x-;i/g N N-7 x-;i/*;w^>f;i/7x- 
;i/g, 7xz;H > y77 7xz;^ ^W7xz;i/ 
g^ ^Wth7xz^ ^7t7 7xz;i/S N ^ 
* 7 K 7 xZjH?J$|f5 Z tifiX g So 
[0 0 2 8] ^rD7U-;i/Si:UTH:, ^> 

Z&s f^7x>, 5^7* U >, 77>, t:^>, >rv 
^W77X ^D^X ^^>^>, 7x7*^ 

>, t^n-;k hr^^-;i/> >rv^7V-;k >fm 
t^-;k t±7^x ify?y>, t'j^x 
y^>, -fvoF'jyx -r>K-r-;K y>^!/- 
;k 7»;>, *7 -fvtyy>, 7^^^>, 
^-75 L, ;^> % ^^-^'j>, w;>, 7^u^>, * 
*;b* , ;>> 7xt>^'j>, 7^'js; 

>^ ^U^^>, 7xt>^D'J> > 7*^>, 7x 
^-;i/if^>, 7x7^rit^> > 77lf>, 7x7*1^ 

fi<, £fce»g£#LT^Tt>fiOo 
[0 0 2 9] 7;i/>5r-;i/g©^ji:UTtt. tr-;u 
&s l-7u^-;i/g, l-7 r ^-;i/g N v>^-^;u 

^r-;i/g©^)i:UT(±, x:^-;i/g N i-rntf-;i/ 
gx l-7^-;i/g, h»J^^;i/$/'j;i/ai^-;i/g^tf 
*lffeiis 0 7^>;ug (GiCO-) {ciMtSGiiibT 
lix &£wc±fa©7;i/*;ug, 7 , J-;i/g&^ 
tf*ci:#-eS5 0 Stci?)ff*U 
V^CDfcLTttApy^Ii? -Br, -Cl, 

-I) , 7^3*S/«, 7'J-D + yS, N 7;U^;i/^ 

2fg> 7U-;i/^g, N-7;i/W7;;S, n, n 

-y7W;i/7^S, 7^;i/^^r^>g, N-7;i/+;i/ 

;i/^^ri/g N n - 7 u -;i/*;i/M^E>r 
v/g, 7y;b7US^ *;i/^;i/g, 7^>;i/g, 
**>;i/S, 7/l/n*i/*;i/^-;i/g, 7'J-d^>m 
^-;i/g> -hfrrt*:* ;i/g, N-7;i/*;i/*;u/t*-f ;u 
g, N, N-^7;i/^r;i/*;i/M^E-f ;i/g, n-7'J- ;i/ 
* ^ >f ;i/g, N-7;i/^;i/-N-7 , J-;i/*;i/;^ 
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N-7^u*;u;uu7 7^'f ;b8. N, N-^y^jiT, 
a, **7*:M^ ^^i/^i/^?^-;!, ^t»J 

[0 0 3 0] agl^l/^^a^^it^^l/^rl/V 

Si: LTttlu^^S l 2 0 £-e<JD7M/*;i/S± 

t> 1 2£T-<Dmm#s l%mm?$L3ti>t>12£T-<DfrtiL 
ftftbviz&imffi?&5frt> 1 OiT-CDS«©r;i/+l/ 

[0031] ±iBg^s^r;i/^i/>as)a^t)^^ 

c i: £ J: s ff ft £ r 7 i: u T *? £ U ^ B&t;i, * 

h^s/oih^ voi^uS, TlUi/tf* 

>? o i, 4 n-7x- 

#-;i,7^;i/a x ^DD7x;^>*;i/#-;Mf;i/ 

N, N-y7D^I/*;i/;^>f;Mf;^ N 
- (^^>7xz;i/) *;i//^-f;i/x^;m, n-* 
^;u-N- U;i/*7xz;p) *;wt*>f ;m?-;u£, 

x;i/7^^E-r;i/7 r ^;i/S, n-i?;m;|/7 7 

De;i/3k N-hu;i/^;i/7r^e^;i/7 p Dt:;i/S, N- 
^f-;i/-N- (^7t;7x-ji/) 7;i/77t^ 
i^u*, 7*7 7^1/^ *^7^^-h^^->;i/ 
i;x^*^7t>'^;!/S, i?7x-;^7* 
J7u\H)\,m, *9-))sfc7>7 
7*^h7^;i/S, h'j;i/*^7t;^y;i/S, HJ 

;i/*^7^^h^^r>>;i/S, 7*7**^ 701^1/ 

^7^^h^^^7 r 5 L ;i/S^ ^>^;i/S> 7x* 
^;i/S> a-^^;i/^>y;i/S, l-^;i/-l-7x 

l -7-d^^;m^;i/S> 2-r^-;uS, 
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2-^^;utu;1/S^ 2 -p^i/T'D'^M^i/S, 
2-rntr-;i/S, 2-^^;i/S, 3-7^-;ug, 

[0 0 3 2] R T fcLT»*U^U— 
LTfc£> 1 fflfr 6 3 >S!l#l8^3Bft«JJ«Ufc 

^7^;i/fi, r>h'J;i/«, 7xt>h)j;H % «f >^ 
r-b^^-^S, 7;u^-u-;i/S, 
10 Cft^CDfcfrT-tt, 7x-;H, ^7^;i/ 

[0 0 3 3] R,£LX&iL^W&7V-)l,&<Dm# 

20 *>^;i/S, ^DD7xz;i/S, 7d^7x 

7Jl/^D7xz;i/a, ^DU^^;i/7ai^:;i/ 
S> F'J7;i/tD^?;i/7xz;H, tFD^>7xz 
^h + i/7xz;H N / F^xf^7xz;i/ 

7>JW*S/7x-;i/t, 7x;^i/7xz;H, 
^W7xz;H, h'JW*7xx;H, x^;u 
7^7x-;i/S, ^xf;i/7^7xz;t/I, 
'J>7xx;i/S, 7tm**>7xx;^ ^>\Z-f 
;i/t^r^7xz;i/i > N-^^D^+>>;i/*;i//^-< ;u 
^-^rv7x-;i/g, N-7x-j^;i/;^>f ;M-^>7 
30 x-;i/S N 7tfjl/7U7x-jl/S > N-^^;i/^> 
^;i/7^7xx;H x *«*i/7xx;H, 
+^AMx i ii/7xx;i/S, T 7 »J )1***/*)17)Z~)17 
x^;!/S, ^DD7x;^^^Mz;i/7xr;i/S, £ 
;i/;^-r ;i/7 x N-^ 7\n/*;i^t^4 ;i/7x- 
;i/S> N, N-^7DWjj;w^^i/7xz;H > n 

- (^h^i/7x-;i/) *;w^>f;i/7xx;i/S, N- 

UiI/*7x-Jl/) jjjl/Mf^l/7x-jl/ 
7/^7x^1/^ 7;i/*th7x-;H, x;i/7 
7€>f^7x^ N-xf;^jl/77T^l/7xX 

40 n, N-j;rD^;i/77t'f^7xxjH, 
N-h'j;Mji/77€^;i/7xx;i/l, N-^^;u-N 

- (*^7^>7xz;i/) ^;i/7 7€^f;i/7xz;i/S, 
*X7^-y7xx;H, ^7tth7xz;H, >>x 
f;i/«7t77xz;i/S, ^7xzjl/^7t;7x 

-;i/S> ^5 L ;i/*^7 7r7 7x-;i/S^ ^^;i/*^7* 
th7x-M x h'j;^7^y7x-;i/S, 

*X7tth7xz;i/g > 7'J;i/7xz;i/g, 
^z;Mf;i/7xz;H, 2-7t^7xz;1/S n 2 
-^5 L ;i/7'J;i/7xz;H s 2-/fjl/7D^ji/7x 

50 ^;uS, 2 -7'Dtr-;i/7x-;i/S, 2-7^-;i/7x 
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[0 0 3 4] *tC, 5$ (1) (Ci5l^5Y{COVNT^Wr 
■b&mm£LT&ffi-&M%:tiLT^Tb£^5, 6x 7 

<i±5, 6s©8i&js#ct^. 

[0 0 3 5] £fi5*«3»3S©0!li: LTtt0>j;L(£x L.G.Br 
ooker et al.,J.Am.Chem.Soc.,73,5326-5358(1951)i5J; 
U&%*MX.mm 3 ft* * o •> 7- > fefgSK fclt 5ig 

s «tf£ * 5 © i: u t m t> n s © £ v . -r n j? 

m (m*-&s ?7V—)K 4-^^-)Vf-7'J—)V, 4- 
7xr;|/f7 , ;-;K 5 -tf-WTV— ;k 5 -7x 

-^rv'-^, 4, s-s^^i/f-TV-^k 4, 5 
-i;7xz;i/f7 , ;-;k 4, 5-SMp-;< b^>7 
x^U^TV-;!/) x 4- (2-^x-;i/) j-yj— 
;k 4, 5-:7 (2-7U;i/) ?7"J-)ls%) , *<>\/ 
^TV-./l/JS (0J;t(£x ^>V'^7'^-;U, 4-7DD 

^>y?7 , ;-;w 5-yDO'<>yf7 v /-;K 6- 
>DD'<>>;f-7 , ;-;i/ l 7-?DD^>>;f7y- 

;k 4-*?)l'<.>y?7V— )W 5-^fM>Vf 
7V-;k 6-^f;K>Vf7 , ;-;w 
>V^7V-;k 4-7xz;H>yf7 > ;-;k 5- 
7xz;K>>/f7 , ;-;K 4 -pi h 7-3"./ 
-;K 5-/ r-^S/^W^-T'V'— ;k 6-*h*i"< 
>^^TV-J]/, S-B-Y^yJTT^-fr, 6-3 
-F'<> i ;f7 , ;-M 4-.xr*S''OV'*-7 , V'- 
;k 5-xh+M>>;f7 i ;-;K Th7tF-D'<> 

5, 6-^^r^^^U>'<>V'5 L 7'V'-;K 5-tH 
D*J/'<>»/f7V'-;i' ( 6-fc KD+«>^>v'^7'y 
-;k 6-^^1/75 7^W^7V-;k 

+^7j;i//Pr:;i/^>^^7'vf-;K 3) x ±? b?7V 

-MA mZ-tt, t7h[l, 2] =f-7-J-)^ i-VY 
[2, 1] ?7*J-)\,, 5-^h*^7t> [2, 1] 
?7*J-)W 5-xh^t7F [2, 
;k 8-^h+->t7h [1, 7-/ 

^•>t7h [1,2] ^y-;k 30 » W7t 

7-7', 6', 4, 5-^ry-;i/« (H*H, 4'- 
/ h^->9-7i-7^^-T , 6', 4, 5-77'J- 
>k 3) s ****J-JUM (fifJ^ttv 

"J-)K 4, 5-^7x=;i/**t , ;-;w 4-x^;i/ 

**tfV-;k 4, 5-it*f-Jtot*W-JU s 5-7 
x=;fc* *tf7"-M?) , *>\Z**tf7-/i*l 

5 L ;i/^>y**-^v'-;k 5-7xr.;u^>y3f+-tj-y 

-;i/> 6 -;<5^U^> \/ \/->>k 5, 6 
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;i/^>vM-*i^./-;k 4, 6-^^^;i"<7v'3l-*t»- 

;k 5-7DD^>v f ^-+ifv'-;k 6-/h^^'<> 
*J**W-)K 5-b Ka*i"<>V**^y-;K 
6-t HD+»>^>y^+^y-;K 3) x t7h^ 

(CTx.tfx t7h [l, 2] 
t7h [2, i] **tfvr-* % 3) , ti/t>;-;i.a 

(flUfcfx 4-^^;HrU^-y-;k 4-7x^;Hrl/ 
10 ^-y-;k 3) x 'OvMri/^v'-.fl/SI (flUfcfx 
VHrl^V— ;k 5-i'DD'<>>;tl't , ;-;W 5- 
p< h+J^O^tUt 1 ;-^ 5-t FD^fi/^W-fe 

u:*-y-;k rh7hHD^>«;-ti/t>;-;K 3) „ 

t7H:uty-;H (05*tf, t7h [1, 2] -fel/ 
*V*-;k i-7h [2, 1] -feU^-V-M 3) x 
V'j>S| (0>J;ifcfx ?7W>, 4-^fW7>;'J 
X 4, 5-y/f^7V"Jk 4-7x=^7V 
'J>x 4, 5-^ (2-7'J;i/) f-7^J')>, 4, 5- 
*7x^;i/^:po./y X 4, 5 -S? (p-p« hdr^7x 
20 s*)f7>;ij>«, 2-*7M>S (0!l;L«x *7 
U>, 3-p<5 L ;i'+7'J>, 5-/^;U*7 'J>, 7- 
p<^;i'+7'J>. 8-.rf^;i/*7'JX 6-7DD^7 
•J>x 8-70D+7';>. 6-/ r*->*7'JX 6 
-xhm^'JX 6-t KD+2/^7 'J X 8-h 
FDmy'J>, 3) , 4-^r7U>« (0"J^«, 4r 
7'JX 6-* \-*i/*J 'J>, 7-^^;b^r7'J>, 

8 -*tmu*7 «j 3) s i — < v^7 u >m mz. 

H> ^v+7>;>, 3, 4-j?t Fo-f y*yy>, 

3) x 3 --f V *7 y -f 7*7 >J > 

30 3) , ^>X-f 1, 3-^p<^ 

M>X-f^>;-;K l, 3-yx.7 t ;^>X'f =y 
V-M 1 -xf;i/-3-7x^K>X-f S:^^- 
>»k 3) x 3, 3-yr;i/*;K>Ki/=>« (0"J^. 
Hx 3, 3-V*?-)m<Y'l<-y, 3, 3, 5-h'J 
/fM>Kl/-X 3, 3, l-hVAf-MyY]/ 
->x 3) , 2-£'J*>« (^x.Kx C;^, 5- 
i» y 3) x 4-t'J^> ¥<)i? 
>3) ^S^IfSCii^T-tSSo *fex cne»03S©g 

40 [0 0 3 6] *fcx $«Sta*3BO«!i:bTtt, 0>J^. 
«x ^H¥3 - 2 9 6 7 5 9^IBiS©e^(ctsJt5^ 
^^-;Ug|57>fi|ji£^lf 5 C i: #■£• § S. 
[0 0 3 7] *«x0!li: LTfcfcx 'O!/^*-** (00 

5-/^;i/^>y^*-;k 3) x t7hyf 
*-;WR (0S^.«x t7h [i, 2] ^-7 
h [ 2 , 1 ] i^tf-;k 3) x *j**-ma (mz. 
lix 4, 5-^/^^^*-;u«x 4-7xr;|/i;f 

*-;i/«x 4-p< h*->*;i/^^>»u^^*-;u)ax 4, 
50 5 -y/ h*i'*;i/*=;uj;^-;u«x 4, 5-^x 
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h*'>*;i/*-;i/s;f-2r-;usi, 4, 5 -s> HJ 7;i/;t 
ntf-fri??*-)^ 4, 5 -S^> TV 4 

[0 0 3 8] fiUUCjfrtfcS (1) Y#±» 

^fes^tt8Sjta«3Bo05ort, T§3a5#8fii5$ (1- 
a) T«**is«a**-r*e*tt, »v^«*iift*t 

«k#*u*. sc (D c*ht» 95#$ 10 

(i-A) ?&3ftsft&*#r«efttt«fjn<b& 

[0 0 3 9] 
[Yb6] 




[0 0 4 0] 55 (1-A) 41, A{±5$ (1) tins-eft 

j&j&btfc&^. 

[0 0 4 1] »fc#$U^R., R.HU B8t 
* b < {i»ggS©T;i/*;i/S, B&fc L < ttSfBftOT' 
•J B&fc b < j±*sb&©^ D7'J -;ufiT-ft 
S. ih,"S,OHtfta©J;!)*f*:W*:0!ltt$fcj£CDR,CD0a 
fcbTSMffcfcWfcffl^SCfcjPT'SS. *8tCff3: bV> 30 
Rbn R.tt^n^tlffliC, KSMRl*£6©#ttLT 
^Tt»ft^77Mr;i/S, bTi>T<fe&v>7i. 

Bft*&*rbTfc&^7»;;i/S, ^ji^us, 
7;W+^AM-;Ht-$5. ££>C % R 8 v r.#s: 
^C«6bT5, 6, *b<J±7SJS£fl5j$-rs*§li^ 

MM*t/> (- (CH 2 ) 3 -) x rh7/f 
l/> (- (CH 2 ) 4-) SAME*-* *©TJ»*. 
[0 0 4 2] fcfc, it (1) KfcttSR.-ReHov^ 
Pb<l5i?§tS. R,, R^ R 3 . R < N R 6 , R,i:bT 40 

lis *ft**l«4LT i<iis©#&jMi?B©£tfttAi-? 

b<li> *.%m*. nofymir, 7 

;i>*;Hfc B&tvi/*;^ b&t";-;u 

a, Bgw-*'>8, ***7H6, b&^*«, 7xj 
b&t-^7«, aft*^^-;^ 7>;u*a> x>\/ 

77*7S, B&*77*7fi, **7*:M^ B& 
*7s7*^-hS > ->7yl> -hD^ i/>;;i/S©^-r 
ft*>T-$>Sfc©££l:fS,ri;#T-§5<, Clft£©B&S 50 
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©*F*W*0Ji:LTHU BU«©R70!li:bT^lffet)© 
[0 0 4 3] R,tR 2 fct5^tCi£i§rb-tfiifl6®yi 
DJI§SbTfci|V>. *?£U«J&fi:bTau 3« 

s> sua, 6aa, mma.mm%i<Dmmwmzmi 

ZZttfiXZ, ctDS?*b<tts 3S«. 5«^, 

f>*«jfiei-5^Ji?±fcB^a^wbTv^T*a< 

(B^a©0iJi:bTtt, 5fctR,©f?iJi:bT^lffeBtfe 

8&ftJS?> T-mmtlX^Xt>&k^o 
Zl\t><DiiJ-£L^M:&.m£LZ&, «>7D7n^>Sv 

->7n;a-77>gt S^D-l, 3-S>tf*tf'<>* 

7^>^ istaxtT^m. *></a-l, Z-VirW 

1-*)©^^(f6,nSo 

[0 0 4 4] R 3 tR«> R^hRs, R 6 £R.#2 

tt, SB«. 7fi«iJilf8M«©)i§tefgt«^^lf 
3C <t?)SfSb<{±, 6H«©fliflSK 

t5^J«^?±KB»«**bT^Tt.A< (B»!*© 
^tbTtt, ftJC, RvC^JtbT^ffeB^T^^U 
*t:i3W5BgiS©fiaj*^lf5Ci:AST-5S) , 

snft8ft*©-sa«, ArDg? (HSR®?, Kas 
sbv^^wjtbTtt, (b) a*©, Chf.^t 

5^H?Sr^tf^>4f>Si:ffi5|5]bTv ^>\/->7d 

7^>^ '<>vf«>7D^77 1 >'^ 1, 3-^>^>7 
D^dr^^>^ 1, 3-ytHD-l, 3-^*+>--< 

7'>h7-fe>SS:75:tt)©2:^lf-i.ci:* J T-§ < <tt»» 
*b<»±±7^l/>a&'5:-rt.©* s ^lf?>nSo ZtlZ 
^fi}fie1-5^)S?±{CBeiaS*bT^^■Ct»SV^ (B 
j^ScCTi: bTtt, 5tlcR,©0!li:bT^lftBglT;i/ 
*^g±©B&S££lf5.ri:#T-t-5) . 
[0045] inserts S6CJ;5»*b^Ri % R* 
tbttt*^®^ /\Dy>R? % 7)\,*)\,m, B^7 
Bg57"J-;i/«, b**^hk= 
h07tV^)W>*))U&1fimif^tl, R,~R,i:b 
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ztZ-®i$.T-ZZ. (1) T:&2ixZ<t-&®<D 

VJ-SiL^m&.m (D1)H (D52) s^-ra^ 

o 



[0 0 5 2] 
Ut 1 1 ] 




o 9CH3 

OCHg 




(D9) 



CD10) 



[0 0 5 3] 



lit 1 2 ] 



(16) 



2000-258910 



29 



30 



[0 0 5 7] 





(D41) 



boNH-Q-POaH, ^ C 4 H fl 



d s >- 




H 2 0 3 l 



C 12 H 25 
(D45) 




(D44) 



CH3 

(D46) 




P0 3 H 2 



(D51) 



[005 8] &&W<D3, ( 1 ) x-m2i\zm®&m&, 
F. M. Mv-^g ( r+f . ->^-> .y^x-T> 
K-'JU-fr'vK- 3Wl-j7>Xj (F.M.Hamer et al., 
"The Cyanine Dyes and Belated Compounds ") §15 1 
1~6 1 IM (1964^) £iZ®£tltzH&. KAI ARNE J 
ENSEN fc<fctfLARS HENR I KSEN £> #ACTA CHEMICA SCANDIN 
AVICA 22#1107~1128H (1968^) tc!33S U fc^igfe if 



C0 2 H 

(D52) 

[0 0 5 9] 0«;U£, SJiSS (1) {C^ctat, At 
B^-r5^±tattl8»(Leaving group)£;fr-f 5i£S 

[00 6 0] 
[fb 1 7 ] 



31 



(17) 
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L^; leaving group 
eg.O,S>NR etc. 





L^leavmg group 
eg.SR,OR,SOj',S,a etc. 



[0061] m£{s^&m&*£*)mtt&iti;mt.LT 

it, BLfGA (2) iC&ZfifcitmtfbhZo ip*>x m*. 
If, A©»»«*±C, ?*£&#-*-SlftS&IMltt 
(Ingl) i:, 7)\,*Mm (RX> 0!l;tlf> J^ftptf- 
}^A^JVh'>U-\-m ftfii&S*, 4&Jfi (Ing2) 
Ing2^>^>$#ft£$t£-f5*©T-;t& 

if, 7 ^ x e s; >a ( h u 7';i/^;i/7 s >, s?y 

§?) , HM O^AiM yrne*7 5 K 

30 , ^l7;i/3*-> KM (± h 'J ^A* h*-> K, ii 
0 *a- 1 -7- K**> k*) , &JI*&ft$i8 (*8ft* 
sjsa (2) 



Y"~~\ RX Y"~"\ 




Zo mn. 4 >^>>iP*{*lfft$tlflit5pKa©rStt* 
^Ui/T- ifcS©TN <£ffl*3Jg»lfit«tfi<JJtSft©3ilV> 
*>©#*?* IX, (Ing2)tt#&tt©it50Jg»££ 
20 TT'lf, ^|?LTbS9<. ftoT, SiSSC (2) 

5, «§£HiSlf, ^tt®#PfH3Ji&W!ft£ (PJAIf, 
xk&ft^HJ^A, 'j^r>A^^ y7nt;i/7? K, * 
•;->A-t Kg) t*7"Dh>tt»* (^K 
7tHD77>THF v ^xtVI/jh— i^*-? 
>, i^^l/jJsJI/A/'* KDMF, 'O-tfX 

CO 0 6 2] 
[ft 1 8 ] 



(b«l) 




dn«2) 



[0 0 6 3] *^B^©ti^fe^tHUTtt, flB 

*Hjtreft*. 01 a if, tifsei&i:, f«Da^tft^j 

£, *S6KS^©^K«t»)iK 
Hr£#Sc£Tr, g^KCiSiSgft^, g#&©BI*»e> 
©£&©^gfcffiffifli$iJ£ff-5;:i:#T-£3. if 
!&fe33i:&j£©^* > Hr >ft£*rt>-t ©ffe©7 ^ 
Sfc/t-h (0Ulf, ^DyvftTW**, tf^A, & 

©S7G##1fg&(4-*\ tfU-K 7^>, YV*T)\s*s 

<Dm<m®&®m tarn****. #^pgs6^©gjs 



©<6^#&T-©®)fctt£iiL<iS#3;r£#T-§5o $ 

40 ;i/*<j) ^^^©sasstt&sasawtWLT 

It, JiTMSasffi (^^^^yi/SiliVt^©!^^^ 
*;i/*>K»26tffc:^©x;^;i/, if-i/>*+it-f K 

«3©$fifcu <«&£«) ©^Atfwarea&s. »c 
»£*r-f -e©ffe, mm. m^tm^x-ois^^ 

±, £JlWaW©J©£»C®:tE&»fc£A^*ct# 
T-£a. 0j*if, fesffl©si^^T-tt> r 'J -^a^r 
50 , J;i/S^©^IS«HS^* J fflSttlpl±tc^micW«jT-feS 
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HJ*»L<#PIM'CS*. ***>®«-?>xtf:5r^ 

[0 0 6 4] c*i&©**e*©£©«Kifcj8i,%6a\ 
#»?««*** 2 wajhwa-rs*, siAnsttira 
*s fci^fcteHa©Biiitt % mmtttemtto&mmst 

Jg<8&*©aRtiU <tfttt©flu <gffltS#ii© 
&#«gT-©^;MS3feft»*«g&B : Pt-aa. *;HR 
*«»©*S&ft«*fiBffl-r*ci:CJ:5, &^©i&An 

fttttt«w>»<-es*©-e, mmmx-h*), *»o«* 
«©R*tt©jsi*?)**wc»«. *ftji©a*& s? 

&g-fc, «3fiR©«tttt*il*«Tf©i!»*flfC*t3S:« 
ff«9itS©Tx Zil6*#Iitl/Ti8iSfe*©»ao«S 

as»«-rs. n*.t& «*«*<>. i6iT©fiv^«* 

{S8¥&fii:fcS. fflU «!*«5^mtt±©J»^ilt« 
fliS*Si«fc*tl,Tttx C©J:3*ffl;^(R**©** 

**-3T«fME*±w&ft*»£fe*s. *&, os^a 

#3a±©«fcdfciSSV^«6T-tt, Jg#JI*ST-*g|5#© 

#jMRjRSii, <t o Mrc©afb#H*3*u mz&m 
moLt bxm Ltzm&t&jgmm, a«&;&t£©^+ 
#**>©i:&s. ttttamv>jwrcflM-r«¥cwMs 
fci/r©tt/Bci§i,Tiiu JgflBd*©8ft«tt* amji 

©IK#«*0. 1*6)1. 5©SSH, «F£L<liO. 2 
5*6 l©||HfcfcSJ:-3C»jrr*©*#SU^ ¥ 

jKwsoiRfc uT«ffl-rs*^Ktt, mtt, muss ** 

iflt^l 0 OgftSSfcftU 0. 0 5~3 0fiSgPx » 
*KttO. l~20SSg|5, ?6»{cffSL<l±0. 2 
~1 0fifigi5©ffiHT-fe5o 

[0 0 6 5] (A2) m&mh&m 

©*F»jettffii:©ffiSflUBS'vT\ {b^g{b££D, 

®> *s©^&< fc*v^rti*i 

«ttffl©#ft*«fe«v^fc»^ctt, 

<3J^b^^ifi (ti!8feJ&i:> Stt*!Hb£ttj:©<b¥g 
tCctoT#-©{b^Ji:LT|iJffl1-5 
ck*BIIt-e»*. c©Ji-5ftft«iaBtt, » 
&@2 7 2 0 1 9 5*fcW**iXTH6. 

[0066] jtmcn?,©> «it»j©^<»± > *©, (D 



(18) ftH2 0 0 0-2 5 8 9 1 0 
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*6><3)©«J»Hb^7'Q-t:X£'vC 

©i:#^.t»n5o BP*, ®tf&fe8©« : ?Ilig#!S*e> 

ffitt«K©«H t »»KJ6fc»'3<, iBtt8J©il7G*J# 

»> ®jSttii*&igiee]K©«?Aj&KS^©«?»» 
tcac5<, &tt«©s<bttftfe ®jfje&*©«?AjB 

tt»*6iB(^^©x*>MFHMlrK:aST3<, Sft8J© 
«7JMBKS*6©Aff, T-fcS. IS*©, «tt*Hb£ 
®»*®*6><3)©if©^-f 7'tJS1-S*lc||UTB:, gBfc 
aMMIfc*!*** ti*gfe&©;*:§fc!$ 
10 «l±, ZtHs, fiFiWD^-f r©fiMSMdfcfi*^t)#T* 

[0 0 6 7] Ai««l«:S1£flfl3d«Ht3ai#N|-efi»© 
*©£$JfE&<tefflT-§, ftfcfljfctt, «*tf N Bruce 

M. Monroef>S N Chemical Revue, 93,435(1993). -¥>R.S. 
Davidson^, Journal of Photochemistry and biology 
A:Chemistry,73. 81(1993). J.P.Faussier "Photoinitiat 
ed Polymerization-Theory and Applications" :Rapra 
Review vol.9,Report,Rapra Technology(1998).M.Tsuno 
oka et al.,Prog.Polym.Sci. ,21, 1(1996). §B«J 
20 Stvt^S. £tz. mi§e(D. <2>©«St6£;£-rsft&©<b3- 
^JgfilLTteU £6>iC> F. D.Saeva, Topics in Current 

Chemistry, 156, 59( 1990). G. G. Maslak.Topics in Cur 
rent Chemistry, 168, 1(1993). H. B.Shuster et al.JAC 
S, 112, 6329(1990). I. D.F.Eaton et al.JACS, 102,3298 
(1980). «CB**ftTv>.6.fc$fc, miblt)t>L<&m 

[0 0 6 8] WT, »* UiggttflOAttMfcH U 

(a) a7c»nTifidimtjB^ustt«ft£Ai-«« 

©, (b) «fljS*iTlS«!l«ftj8c:i/Stt«*4«U 
30 3 5iO, (c) *©ft©*©C4MRUTSMIirs*\ 

ffl * © { b ^ * c n *> © iffi c js t z> * n l t tta g% 

ESEtffiJIRftSlt**>©'ett«:v^ 

[00 6 9] (a) «7c*nTis^iiaftie^ ufistta 
s^BE-rs*)©. 

^-AD^>^^S^-rs<b^!l : iiTuWtCKll 
5 (0!lx.«x Polymer Preprints, Jpn. , 41(3)542(1992). 

7 , ^>S©flb, M.P.Hutt,E.F.Elsiageri5j;yfL.M.Herbe 
lSJournal of Heterocyclic chemistry,7,511(1970). 

AD^^;i/^-^^7 > \/-;i/5ix ^fev K^^fF2 6 
41100^, |5]3333450^, |b]3021590 
9, PH3 0 2 l 5 9 9^tCia®£ftS<b£«!lg*ffjiS{C 

[0 0 7 0] SUR-MIS«til/<tt, tia^fDS 

50 S^jg^-r J.Pys.Chem., 96,207(1992). (C|3 



(19) 



2000-258910 



35 

.fc£>®{b£J6£ffl^£iS^$fcft£;h.S (J. Imaging 
Sci. ,30,215(1986). C|3®?n5) . 
[0 07 1] $f8-$$«Sl§r££-f 5fb£$l : jgTufttc 

*e>*l3 (0i*liv Polym.Adv.Technol., 1,287(1990). 

tciBis^nT^s) . nausea:, mtut. Gwm<t 

[0 07 2] ic-^h,it^m : STcBQiCftK — n|g 
Mt-OXIgft#INHU Stt«*«ft1-*k# 
££tl5 i&iZ&s J.Photopolym.Sci.Technol.,3,149 

(i990).fcBB«$hTv^a) . mfo(t)M±mz-&, mm 

ftftl 0 4 1 4 35, *S#flF4 8 3 7 1 2 45, fSII 
¥2-1508 4 85, <8gg¥2-9 6 5 1 45CI3« 
*ii«3-l*=^AttBH, »Wft*F3 70 69 35, |s) 

2 3 35 6 75, ID2974435, HJ2 9 7 4 4 2 
5, HJ2 7 9 2 1 05, IH4 2 2 5 7 05, #B#fF3 
9 0 2 1 4 4*. IU49333775, (§14 76001 
35, HJ47 3 44 445, ID 2 8 3 3 8 2 75fCf3$ 

(^TV^^x^l/r^Ctf^AT^b K 
MNF) > N-r;i/3*^K>;y=*Att«Wf (fll* 
USP 4, 743, 5 2 85, #18186 3 - 1 3 8 

3 4 55, #IPB6 3- 1 4 2 3 455> #HIB6 3-* 



36 




* 1 4 2 3 4 65, #&HB4 6-4 2 3 6 3^fc!BSS$ 
tlZt>(DX\ gfotftlZ&l-J- h*->-4-7x^;i/£ 
VP-tA ^h77;i/^-D^b-h«?) x $f,t:{±!Rf 
£[B5 2 - 1 4 7 2 7 75, IU52-14278 5, (bJ 

52-1427 9^mm<D^^nfitm^m^tih. 

[0 0 7 3] fStt^T^I/SI : *;i/*>®-£;*j;i/tf>$ 
fcN-fch*D*Mb£f!J (N-th-D+j/7W^ K 
>fxxf;i/a, ^-7h*y>j;7^H-4-^i/*>i 

ZT)im<Dmt LTI±, RMHWRO 2 9 0 7 5 05, |SJ 
0 4 60 8 35, IU1 56 1 535, W2 7 1 8 5 1 
•K IH0 3 8 8 3 4 35. 3 9 0 17 105, 

IH418 153 15, fSWHa6 0- 1 9 8 5 3 85, ft 
mm5 3- 1 3 3 0 2 2^tE«**lS=hn'<>X^ 
i^fMtS*, RfHWflF 0199672, (1J8451 
20 55, HJ1 9 9 6 7 2, IU0 44 1 1 55, IH0 1 0 1 

1 2 25, xmim* 61856 4, 1114371605 

5, H44 3 1 7 7 45, ftgg^6 4-l 8 1 4 35, 
ftffl¥2-2 4 5 7 5 65, ftW¥4-365 0485 
E««W $ Mb-£$l, tt&B6 2-6 2 2 

35, tt£m6 3-1 4 3 4 05, ^gBS5 9-1 7 4 
8 3 15CiB«Sli*<b£WjWMf&*i, 36>C, M 

[0 0 7 4] 
[ft 1 9 ] 



At 

0 "f° 

O 



° O SO^r 



[0 0 7 5] ArttMMF*l?6JfcV'£«ft 

[0 0 7 6] 7xDtX «rU->»«:5S:a7cWfc 
rStt? H»«Ctt«|jlB» ftP8¥ 

1-3044535, ft§i¥ 1- 1 5 2 1 0 95fcWS 

[0 0 7 7] 
Hb2 0] 



40 



MeO 

P+v. 



pOCIIIMNHOsBrKOOJ, 



50 



[0 0 7 8] (5S*RttBt**ftTfeJ^I81»IMk * 



(20) 
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0Hxfcmg8B6 1- 1 6 6544K§eiK;*ft 
•5 <fc -5 £ S> 7 x =.)], tfitn t> tl 5 „ 

[0 0 7 9] (b) ^3*iT«5i*S*jBCUStta 
££(£-f5fc©. 

h&fc : Kfbi$KjS&$ — 
U rSix5^*;i/§^fi8-r5i:%te>ns (fHifcf, J. 
AE.Chem.Soc, 112,6329(1990). tc§3«$n5) „ 

[0 0 8 0] 7;i/+;i/7^>-fb^:K(bt:i?)gsgfc 

£$-rs*»©i:%;LS>i*iS (fi?y^lf, J.Am.Chen.Soc.,1 
16,4211(1994). (CEttShS) . XtbXH. 

[0081] ^sisa, %&Ht&®) : ±&<D7 ^ >mv>m 

[0 0 8 2] a-ggS^^^^-Mb-^ : g?fb£ 
«fc»5, *^5l?=;i/-aR*IH©iedjl¥atJ:!»» ffitx^ 

2-T;i/+;i/- l - [4- (7J\t*Ji>?-*) 7iz« 
-2-t;i/7;j-'jy7ny>-lS, fttFJc, ztit, 
fc h*n 7 Lfc©*>, N-OH& 

So 

[0 0 8 3] ^;i/7-f >Wia:it7cfl«Ifcffitt7y*;i/ 
[0 0 8 4] (c) *©flb 

if MMtt«nrtttftb'#, Sttftlfc LT«tfc 3 * 

[0 0 8 5] feTF, JMBHe<gffl3ftS&tt*iJ{b$tt© 
[0 0 8 6] (1) na*?)\,Y*)7V>%. 

Tf2^[ii]T-^$ns(b^!i^if?,nSo nc?^ 

[0 0 8 7] 
lit 2 1 ] 



:X3 Y n y r ' 



#182 0 0 0-2 5 8 9 1 0 
38 

(HI 



[0 0 8 8] 5$[II]tK X&twfymttUt. Y 1 
li-CX'„ -NH 2> -NHR'\ -NR" 2 , -OR 

"£St-fo cctR"tt7;i/*;H, B&7vu*;ua, 
7"J-;i/», E»:/";-;i>«££-r. £fcR"li-cx 

,> ^u^a, m&7)\s*)\,m, t"j-^s, e&t 

10 u-;ua, &&7)i>r-jmz$kt. 

[0 0 8 9] z<D&oi3Lfc&m<D%:to.mtLT\t, mi 

l£s Bull. Chem. Soc. Japan, 4_2, 2 9 2 

4 (1 9 6 9) EMtDitGm. mXi£, 2-yjL-)l- 
4, 6-tf* (h'J^o;M^;i/) -S-Y')7V>, 
2- ( p -^d;U7x^;u) -4, 6-K7 (MJ7n 

;m^;u) -s-HJrs?>, 2- (p-Hj;i/) - 

4, 6-fcT7s (b^DWfJl/) -S-MlT^X 
2- (p-* h+->7x-;i/) -4, 6-bT7 ( h 'J 7 
n;M?SM/) -S-HJT^X 2- (2*. 4*-^7 
20 d;p7x^;u) -4, 6-tf7 (hiJ?DWf;i/) - 

5- MJT^X 2, 4, 6-Hj7x ( b 'J 7 un,*<? 
;i/) -S-hUT^> > 2-j<^;i/-4, 6-^7n (h 
•J7D;Mf-;b) -S-h'J7y x A 2-n-7n;u- 

4, 6-fcT* (hU^OWf^) -S-hVT^X 
2- (a, a, /?- h 'J^DjUf*) -4, 6-tT7 

(h 'J7a;M^;i/) -s- h ur^>^*spif e>ti 

5. ^©fik &P8i^l388492 ^W*ffl«§2«©{b£- 

«o> #j;tf£, 2-^5 L, ;;i/-4, 6-t:* (mj^o;i/ 
^;i/) -s-HJ7s>>, 2- (p-/^;i/x^'j 

30 ;i/) -4, 6-e* ( HJ7n;Mff;u) -S-h'J7 
-^>, 2- (p-/ h*isZ?<))l) -4, 6-tf^ 

(h 'J7n;i/p<^^) -s-h';r^>, 2- ( P -/ 
h+^>7x5 : - , ;;i') -4-T$7-6-h';7D;up<^;i/ 

-S- h <)7i?>^ 4911165 3 - 1 3 3 4 2 8^I3« 
©fb^fj, ffiJx.K, 2- (4 h ^rv-^-7 h- 1 - 

■i/l) -4, 6-trx-hU7D;u^^-;i/-s-h>)r 

i^>, 2- (4-ih^i/-^7 h- 1 -1"^) -4, 

6- t;*- h •J7d;U/5 l ^-S- h 'J7^X 2- 
(4- - 

40 4, 6-hT7>- h 'J7D;M^;1/-S- h 'J7^>, 2 
- (4, 7-^p< h+i^-^7 h- 1-^fW -4,6 
-^-h'^DW^-S-h^^X 2- (T 
•fe^-7 h-5 ~'f;i/) -4, e-tf^-h'J^o;!/^^ 
;U- S - h ') 7V^m, »Hf9t ! P^3337024 ^WlfflfillB 

S. 

[00 9 0] 
Ub2 2] 
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[0 0 9 3] £ e>t<8l8IS6 2-5 8 2 4 1 ^I3«©{b 
[0 0 9 4] 



C Wy N Y-O-CH-CH-fV0CH, M 2 4 > 

ST^ ^ WW) 

°vv-o-<"-~o J* 





cci 3 

[0 0 9 1] 
[fb2 3] 



CI3I 



^ N 20 

CCfe [0 0 9 5] 




CCb N ^ N 

^Y N y^y_ CH==CH _0 icfc 

V N VHTVc=c-rViH 



30 



Yv<>H^gO 

NyN ^ 
CO, 



CH 3 



^COs 



[0 0 9 2] F. C. Schaefer^tiS J. Org. C 

hem., 29, 1527 (1964) K2tt<ZMb£«, mZ 
«2-y^;i/-4, 6-tf* (hU7n^^) -S 
-MJTfX 2, 4, 6- rU* (rUT'OA*^ [00 96] H£*SPB¥5-28 1 7 2 8^fg|E©{b^ 

)\>) -S-h>)7i», 2, 4, 6-HJX(3?7DA flittTffiiDfb^ftWJSCfcjP-eS*. 

-S-h'J7^X 2-T^>'-4-^5 L ;P- [00 97] 

6- MJraA^^-S- HJ/'S'X 2-/h + i/ 40 [fb26] 
-4-^;i/-6- M;*o;i/.*^l/-S- \-V7V> 



41 




[00 9 8] (2) ^*7-fe>8 

m&mt®£.ffis.K:m^ti?>, 20 

7 -fe ><b^)T-fen«^T*lT-^oT 
«*tt, *$P8IB5 9 - 1 5 2 3 9 ^PBBa 
61-151197f, WWB63-4 1 483^, ft 
g8HS6 3-4 1 4 8 4^, »H¥2-2 4 9^ 
2-2 9 1^, #M¥3-2 7 3 9 3^, ftffl¥3- 1 
2 4 0 3^, ftH¥6-4 1 1 7 0^&»fcBB«af#lT 

a. 

[0 0 9 9] 3&CAfWM:HU j;-^>D^>*j?x 30 
-A'-Ti-y-j'D7'f h\ V-i/tu^yzyx.- 
;i/-Ti-M-7xz;K ^-->^D^>^i>oi-;i/ 
-Ti-tT*-2, 3, 4, 5, 6-^>^7;i/^D7 
i.-l-^M y-i'i'D'O^^xz^-T i -tf 
7- 2 , 3, 5, 6-x (-77WD7I-- 1 ->f 
^-i/^D^^xz^-Ti-tX-Z, 4, 

5/xz;i,-Ti-W-2, 6-^7)WD7i;- 1 
--Ok ^-->7D^>^^3i-;u-T i-tf^-2, 
4-^7WD7xz- 1 ->f;k ^-^^MI/S^d^ 40 
>^^xr;i/-Ti-K7-2, 3, 4, 5, 6 — 
*7,jM-d7j:=- 1 ->f;k ^-^5=-;bi/^D^>^ 
vi-;i,-T i-tf7-2, 3, 5, 6-f 
D7xz-1-^;k i/'-/^;U->^ D'O^x^U 

-Ti-tr^-2, 4-s , 7;u;i-0 7x=-i— Ok 

tT7s (»>^D^>^i;x-;i/) -tTT. (2, 6-S?7A- 
3fD-3- 7x-;u) Tf-Vkm 

[0 10 0] (3) *l/-hfflfls^«B 
Tt35S[IIl]T*?ftS*u-hfflStt7y*;t/$8£H 50 



^^2000-258910 
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[0 10 1] 
[ft2 7] 

R 52 

R 5 ' B — R 53 z© [HQ 

[0 1 0 2] 5£[III]fJ, R 5 \ R 6 \ R 63 £J;tfR 6 < 

*SI**5*U R 5 \ R 6 \ R 63 *5iVR 64 l±-?©2j@ 
tt±©*tftt*UT*tt*»ft»j*l,T fee 
U R 5 \ R 5 \ R 63 :fc<fcVR 64 ©3*K 'J>&<i:fcl 
oliB&* fettStB&©T;u*;u*T-;fc £«, z *ttT;i/ 
iJ ') &miJ** > £ fcttSg 4 £ A ft?* > s 

[0 1 0 3] ±!3R 6l ~R s, ©7Vl/*;i/«i:l,Tlis K 
m, 3Stt©*©#££n> 8© 
t><Difi»£ U\, *fW9Ctt/^, 7Dt 
;k -fV7Pt;K 7*^-;i/, ^>^;k ^*wk #7 
5=-;k ^y^'JJk i/^D7"f^ ->7d^>^;k > 
7D^*^;u>S:ir#££tis. ^fefi&T^+^gfcL 
TBu ±§3©<fc7&7;mr;i>SK, AD<7*>jf? (fly* 
tf-Cl, -Brfcif) , ->7Jm, ~\-am, T'J- 
;US (i?ib<li7x^;i/S) , 1 1*0**8, TI3© 
& 

[0 10 4] 
[ft 2 8 ] 
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[0 105] (dCT-R", R st &m3.LXfc%m?. 
1 ~ 1 4 <D7)l*JU&, ft fettT *) 

*. ) , -coor 6 ' (zzx-R s, &*.m®?, mm& 

i~i 4©t;u+;uS, « fcliT y-;i/at* 5*-j\ ) , 

-COOR 68 ftfctt-OR 5 ' (^d-C-R 68 li^ai~ 

l 4©t;i/*;i/S x ftfci±7"J-;i/a§^l-o ) £g& 
£ i: fc©#^ftft§. 

[0 1 0 6] ±I3R 6l ~R 54 ©T'J-;i/»i:bTtt> 7 
x=;Hfc ^-7^i/a%i:-©l~3^©7";-;i/»*s^ 
til, m&T>)-fr&tLXi±, ±§3©<fc-5&y'j-;u 10 
«(cmi^©Sgir;i/^;va©H»*s ft ftttttftft 1 ~ 

l 4©T;u*;ug£Wt34>©* i ^ftft£. 

[0 10 7] ±!3R 6, ~R 54 ©7';i"5r--'l'Si:bT^ 
tt*fR2~l 80lt SlttOt.04«**n, a 
HTVUr^SoBMUSfcu-rtt, ituEe©g&:7';i/*;i/ 

[0 10 8] ±I3R 6l ~R S4 ©7;Mr-;i/Si:UTfciu 
K^»2~2 8©iMftfeli#<£©*>©#^ft;h,, ■& 

[0 10 9] ftfc, ±IBR 6, ~R 64 ©a^«Si:LT(i 

ftu<tt5-7nss©a«s8as#^fe.n> c©»s 

T Hu»©SglT 'J -;i/»©g&fi UT^tf *> ©£* 

[0 110] atllUT^SftSfb^WJfcLTttJIfc 
WfcB*B«f*|F»3 567453^, |a]4 3 4 3 8 9 1 
^ 3-D«;/«Hfil 0 9 7 7 2*§\ |H| 1 0 9 7 7 3 

^£!3*i£ftT^5ft£ti:fcJ;milTK^fc©A 5 W 30 

[0 111] 
[ft 2 9] 
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10 - '\H 9 .^C 2 H 8 ) 4 







» Q — n-C 4 H9»I^CH3)4 




-^-/"V-F.i^n. 



C 4 H 9 ) 4 





-CH 2 -^^ •l^n-C 4 H B ) 4 
CH, 

B 0 (n-C 4 H 9 ) 3 •l^n-C 4 H„) 4 
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[0 112] (4) ^tfTU-J/K-f 5*V->WH 

ttftfCfcjL 2, 2'-tf7x (o-^DD7xz;i/) - 
4, 4', 5, 5'-rh77xz;n:^5y>;-;K 
2, 2'-tf7, (o-7Dt7i-*) -4, 4', 5, 
5'-;rh57i^;HM5y\/-;k 2, 2'-tf* 
(o, p-^DD7i-^) -4, 4', 5, 5'-x 
h7 7i^l/^?^;-;K 2, 2'-tf7x(o-7 
DD7i-;i/) -4, 4', 5, 5'-rF7 (m-* h 
**7x=;i/) e-f^yy— Jl/, 2, 2'-bT* (o, 
o'-^7DD7x^;U) -4, 4', 5, 5' --x h-7 
7xn;nf^ *jr*J—n, y 2, 2' -£7 (o-^ hD 
7x~;u) -4, 4', 5, 5'-Th77i-;i/^- 
*V-;k 2, 2'-tT7x (o-^^7i-;i-) - 
4, 4', 5, 5'-rh77xz;n;^^>;-;K 
2, 2'-tf^ (o-h'J7MD^f;i/7xz;i/) - 
4, 4', 5, 5'-Th77x^^ zyV-Mf1fi 

[0 113] (5) X-VAmtS® 
flMMMMH 5 (5B) N 16 (6B) , 17 (7B) 
ft7G*> HftWfcttN, P, As, Sb> Bi, O, 
Ss Se, Te, IOtf-^Aft^ttSSC-f <f titz 
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»t8Wxtv>5„ ft* iJctv/ittt^^*^©^* 5 to l l 4] 
Rlfrt-fc!)> cft^ttiftttStT, <£ffllfeft£»aji [ft3 0] 




[0 115] 
[ft 3 1] 
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[0 118] (6) MWSBXm V (3-^^;b-3-^ Y^ttJU) 

[0 1 1 9] **M(cflgffl*najBR^(ii)©ffe©ffilT-* 20 x— K t -7f;i//W + ^^^yx- K 

s (c) r^ffimimj tL-c&frtticmm-mm t-r*;wt--**3/-3 f 5, 5-hv*T)^*v 

*>*D^W>^-mY 3, -fV7*U-K 2, 5-^^;i/-2, 5-^ 

h>/t-**1MK, 1, (t-7*W-* K 3, 3', 4, 4'-rl^- (t-^^/t-** 

+ -3, 3, 5- b ] )^^JW>^U^V>, 1, ^M-jl/) ^^i;^ 3, 3', 4, 4*-^ 

2, 2-tr;*; (t-;/*-;kH-#*$0 t-^ 30 yx 3, 3', 4, 4'-^f^ (t-^*^;p/t-* 

5^w\Y kd^-^+im h\ >^wwkd;W+ **>*;i/#x;i/) ^>^7x; 3, 3', 4, 4'- 

Kx ^5^*WWKo;t-m>f 2, 5-^^ ^y>, 3, 3', 4, 4' 

^l/^*1t>-2, KP^-tf+iM' h\ /<>^7x7X 3, 3', 4, 4 , -5 L h 

1, l, 3, 3-f h7^f;i/7?;ww Ko/W+ ^ (p-^fv7nw^i/^-^^^;^-;i/) ^ 

5-^3\H/-2, 5-?(t-W-m)^ [0 1 2 0] Cft£>£>*T% 3, 3*, 4, 4' 

2, 5-^^5 L ;i/-2, 5-^(t-^;U^ 40 - (t-^/W^^AW-jl/) ^>^7x7 

3, 4 h\ -f >, 3, 3', 4, 4 , -t^- 

y^yjiz/t-**** h\ *>*;i/#-;iO ^>\Z7xy> N 3, 3', 4, 4'-^ 

<Y h\ 3, 5, 5-hU^^;i/^^y^;i/^-^^^ y> N 3, 3', 4, 4 , -rb? (t-*t?)Wl-* 

< h\ aSfbcUKS, 3I$fb^>^;k 2, 4-y +^>*;i/#-;i/) ^W7x;x 3, 3', 4, 4'- 

-m>f K> ?-fV7DW^-*+j/j;i-#*- 3, 3', 4, 4'-t^v (p->fV7Dt:;^^ 

K 2 -ai h*S/Jt^Wt-***>y*-#*- ^l/^-tf^W V7* U- h&^DjigMbxX^l/ 
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[0121] W±i£^fc?£f$li<JtcBIUTfc, $fc©lff&fe 

^ib^m^n^zt^mx-h^o minis 

&*14SI5{&©£A, ffi*ttfi±x JS^SfttJWJ© 
£«>©g&g3?A, &Stt£|Sl±;*#5@&«&A, * 
>; v-fblf ©£i£#*Uffl T- § 5 . 

[0122] znt><Dts&mib<s®(D&mm£mLx 
jf(£#i o oassstttu o.5~8osssb, $?£ 

b < & 1 ~ 5 0 Sfi95©ffiHTffl03 C i: 

^, SfefffbT-C^fflKBgLTtt, 5 0 0nmft-j£©# 
£ ,fc 3 # 7 V tt©£ A> £ rStt#J©{£ffiSB:'J>;ft (, ^ i; # 

£#Hbllr^©(£/HStt6fiS$felT, S6C1. 9Sffl 

[0 12 3] r Bj ffcfr(iii) 

©#&*&£ <fc 9 £bfc, rS£fl©{1MB ^E-fflW 

!), fi£#(iii)fct, C©«ta^M^^S*.©T-fen 
fcmo»fe<ffi£©fc©£{£ffiT-£, 0H;tJ£, ±i£© 
B8&£fc;plf fc{b£rtig##^© <fc a fcftff £#1- £>t§ 

/£fcl±itafc:«fc!), £{b-rSj5K#(iii)©«ftt£LT 
«±, PJxfcf, M*^* Ml/ (fe) , <b3M8j§, 

[0 1 2 4] t&J*fcf, Jffi^(iii)fc UT. pHi^JIffl 
PI&^£$£;kI±iSa£&££#ftfcf, g# 

^©e^Mscttffts^ c©<fc?fc*&E£ 

%l±il»fi)c«»tUT*fflT-fe5„ (iii)i: 

#£<b-f3{b^£ffl^fci§i^ ga&& e» Mt%7 

"CfeS. ^©.fco&flllitfUfcf, J.Am. Chem.Soc., 108,1 
28(1986), J. Imaging. Sci., 30,215(1986), Israel. J.Ch 
em., 25,264(1986), tBfl^£ftT^3„ 
[0 125] *fc, (iii)£bTtti>JOS££fcli, mm 

fiS^iteT-fes. 

[0 12 6] (iii)i;LTIi, 7yAAiMfls^U 
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(i^b>tt^fiaifi]^^*-r5(b^!l^) 
tf*Wb#g3i?) #ffl^£ft, *©J:?&0!Ui, 0i;t 

if, 7* hxvT-m^m. y* vxw-t\>Y7 

I|£iS4# (1 9 8 9)-?-, iU^, 45, 786(199 
6).^CI3l8^nSo ttz, (iii)t LXtt-MtG® 

10 [0 12 7] (iii)fcLTl^8¥«©*b£^£fflV\ ft 

SI, *^I>7*r#yv-fcLT£<iWi;*ftT^S„ 
-ffflia^frWiWIxK, ACS. Symp.Ser.242, 11(198 
4)., &fflm6 0-3 6 2 5^, USP-510277 
1^, |b]5 2 0 6 3 1 m, |S)5 2 1 2 0 4 m, %m 
¥4-2 6 8 5 0^, ftHMF3- 1 9 2 1 7 3 1^, ft 
0- 1 0 24 7^, $$58106 2-4 04 5 0^ 
20 ifimfZtlZo 

[0 12 8] aT{C{i*^CDEW©-oT-feS, 
fift¥IEBWJKfc»* iifllc#U#C«ftfcf&9'(iii) 

5. 

[0129] (b - 1 ) mum'&mb&to 

*3P£K<£ffl£ftS#£U>fiE#(iii)T-;&£, 'J>£< 
fl, Sf*b<l±2f@tt±*1-S{b-&%*»?>3Hitl5o C 

fc ^ti ©ffi^«: if tc ^eti 5. ©«S^ft«: ^©{b 

ft, ff$b<{±, ^fifPA^JJJvBkJIillfifll^ffli^i/a 

40 -Mb^ii:©^^? 1 ^, ^mnii)\<xymt\mmm.% 
a* l < tt^enw v^7*-na, ^**->«i:©^ 

*^^SfS^*)fFatC^ffl$ft5. St, 4Vi/7~y 

^©^s^ttE^s^*-rs, ^ 

^t6©T;i/3-;na, ;i/Sh©(«ns 
50 fS%, ADy>I^ h^;i/^^->S, ^©BftSStt^gi 
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[0130] mskmzmyfrz-Mb&totiFmmfr 

OJim^Zrfrt LTs xfi/ >y >J 3-;u^t^ 'J 1/ 
-K h , Jx^l/>ytj 3 _;i /i ;7^tj u _|s > Xj 3 

-T^ys^-^T^'JU-k ^ h-^^yy^u 
u- k t*d eyyy d h-ju^t-* y 
y-k **'*>7\n'$ r, J3--;i/5>7 , *yi/-k h'J 
Tt^n-^yn/sy i-y^y y— k h'jp«^D-;u 
yunyvv (T^y □-f , ;M-*->7 , ntr;i/) x— 7 1 
;k MJ/f n-;i/x*y HJT^y y-k ^*y> 
i?*— W7*7V\/—\-s 1, 4-'>^D^-9->5>* 

'Jy-k "*y*xyxy b-frVTPVU-h, 

-;i/?-h7 7'*yy-k ^>^i'Jx'J 

k S^y^xyxy h-;i/^*+J-T^y y- 

^T^yy-k y;i/t:h-;i^y*7 > *y y-k v 
;i/eh-;i^*-tf-7*yy-k MJ (7^ 'J 04 )\/3r 

[0 13 1] /^^'J^it^r^UTtt, fh?* 

^yy^yn-^-y^*? y y-k h yx^yyyy 
y-k 

**yy-k *m-)\,7u>\y\-V \/ 
-k k;^n-;i/x*y hy^^yy-k if 
yyyyn-^y^^y y-K l, 3-7*>y* 
-;b>^ * 7 y y- k ^Z-yyi/X-frVA t * y y 

-k "0*xy*y h-JU^pt^y y-K 

xy*y h-^k^^ui'-k ^y*xy*y h 
— ^h^^yy-k s^>*xy;*y h-;us; 
***yy-k ^>^n;xu h-;i/^*tM** 
yy-k v;i/t:h-;i/H.M*$"Ju-k y;utfh 
-*rh7^?i";i'-h > t:* Cp- (3-/**y 

;i/tf*^-2-fc KDdri/7"D^^>» 7ir;i/) y/ 

7S>M*y> t:x- Cp- y;i>;**yxh* 

[0 13 2] -f ^3>^x^7 1 ;Ui: UTttx x^yy?" 

yn-./usM *n*-k rDeyy^yn-;!/^* 
n*-k 1, z-yzyvx-hvi *3*-k 

1, 4-7^>^3|--;u^'f *3*-k rh?^fl/ 
k ^y*xy*y 

3. 
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[0 13 3] h^i^^l/tLTIi, xf-yy? - 
*oh*-k '<>*xijay h-;i/j;^D h*-k 
[0 13 4] fv^o h>gx^x;ui:UTti. x^y 

>7*'J 3 — A/V'i V7D h^.— k ^>*x'J7xiJ h- 

[0 1 3 5] >ix^r*J:ltli, x^yy^ 
10 'J3— ;us?Ty-k K'Jx?-i/>^ij3— 

k ^y*xy;*y h-^j^y-k y;nfh— ^f 

[0 1 3 6] ^ Ofi©x^^;i/CD^i; UTs ft 
&B34 6 - 2 7 9 2 6^, #£63 5 1 -4 7 3 3 4^, 
#P8IS5 7- 1 9 6 2 3 1 ^§3«©JigflfiK7';U3-;i/^ 
x^;^^ #18885 9-5 2 4 0^ #18835 9- 
5 2 4 1^, #ffl¥ 2-2 2 6 1 4 9 ^I3«©7?«K& 
#B8¥1- 1 6 5 6 1 3^I2f6©7 
5 y«&^f-f3fc©^fc$F&t:ffl^?>ftS. 
20 [0137] ?e>C, ijiE©x^5r;i/^ y v-ttig^fj 
i: LT *><8ffl-f 5 c i: #T & 5. 

[0138] gifc, mmm&mT'z >it^mt^mi* 
K, 1, e-^^rif/^wytf^-^^y '^ut^ k 

30 [0 13 9] ^Offe©»*b^T^ K**^ V-CD^i: 
UTtt, f*fiB5 4-2 1 7 2 6^f3«©S'7D^*-> 

[0140] it, -fV «>7*- h fc7j<^»©ftiDSl*; 

8-4 1 7 0 8^Sa*ti3«^nT^S l#^tC2<l 
tt±0f V'>T*- hSSW1-5^'J 'f V*/7*- hit 
TI3^ (V) T-^^^5*^SS^*-r5lfx 

;i/^e y s^in $ * £ 1 * c 2 liw±©«^tt t: 

CH a =C(R)COOCH 2 CH(B')0H (V) 
(feiEU RfciVR'liH&SWiCHa&^f. ) 
[0 14 1] ttzs &mm5 1-3 7 1 9 3^, #fi¥ 

2-3 2 2 9 3^, #&¥2 - 1 6 7 6 5^{C|3®$n 

4 9 8 6 0^, #^835 6 - 1 7 6 5 4^, #fira6 2 
-3 94 1 7^, #fiBB6 2-3 9 4 1 8^IB®©x^ 

uy^-^-r h-^#i&$^-r5^u^y{b^!ist«Fja 

50 t-$5„ 
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[0 14 2] #P8©6 3-2 7 7 6 5 39, # 

68^6 3-2 6 0 9 0 99, #B8¥ 1 - 1 0 5 2 3 89 

[0 14 3] *©ffe©0iJi:UTtt, #18(04 8-6 4 1 
8 39, #&E4 9-4 3 19 19, #5:835 2-3 0 

4 9 09, S&ffiKIBfBSftT^S.fcS&tf y^x^ 
7*yi/-h«, x^^s/SJUi: T^y^&S 

sjs&s-a-fc^*^7^ y u- hgg©£Mt©7* 'J 

#&Bg4 6-43 9 469, #£¥1-403379, 
#&¥ 1 -4 0 3 3 6 9§B©©#£©*iS«{b1§rt)-$>, 
#Bfl¥2 - 2 5 4 9 39§3«©fcr-;i/***>®?6(b£ 

HS6 l - 2 2 o 4 8^-iBffi©^;u7;u^-DT;i/*;i/SS 

IS vol. 2 0, No. 7, 3 0 0~3 0 8"<-S» (19 8 

2tix^&b<Db&mtzz.k.#X'&z. 
[0144] cn^©, ^ina^ttfls^Bcov^Tx ^ 

T tt 1 0 ©*SSWi££S* s £V>«Jt#fl t * L 

<, #<©«£, 2ttli(±#Z0t U*. mm 

±©fc©#m<, *6C, M&3&tgft-8&S££1£ 

5 (« iKr* y ;bKx^r-;i/, * * 7 y 

;k T.f-uy&fc'&to* tf-;i/j--T-;i/&(b£*3) ©t» 

*fc, !8#Jl#fflffe©J&# (ffl*.tf/t<r 
>^-*»Jv- MttftU jgfeSiJ^) i:©*l?g«E, Aft 

ttc»uT* % ttiom^fc^*©** • mmmtrngft 

©#ffiK£DfflS££ft±£ii-££i:#;&5. *fc, £ 
*fc£, «#££©«&, tt«fc**-rSKit*A) 

a«*4»6©«rffl4«4i;e*©B«*fti:5 8. eft*. 

J«#fc:*fUT5~8 0BS%, $?£L<tt2 5~7 58 
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fflLTt><fc^. *©«*», (tJDa^tt(b^)©^fflffi 

[0 14 5] (B2) /W>y-*y^- 
*««©»* U^SBH&fflre**, ¥)iSWBiJ)iS'N©Sffl 

20 *«W^fa6»i:UTtt, ««C*;i/*>«S*«-r 
S €?iJ*«1^gBBa5 9-446 1 59, #&- 

BB5 4—343279, #£Ba5 8 - 1 2 5 7 79, # 
£-105 4-25 95 79, »W854-92723^ 
»MB5 9-53 8369, #Hie5 9-7 1 0 489 
fcI3®;*tl.T^Sfc©, tftt)*>. **#*))Vmpin& 

77y;i/g?«a^{*, Y^3>sifta^ft, 
>K«a^ft, Tw>»#a£i*> as^^^Mbv 

©siftfWffl-efes. 

[0 14 6] #(CCne.©cfT- C'O^ (p<^) T7 
•Jl/-h/ (**) V M8t/&WZ.&V,X*<Dm> 

mm&BLt-R'*; ^-~) «s^«*±v cry* 
M3ur« as. a«tt©/t5>^t«*iT*o, &mx- 

[0 14 7] Sfc, #5^7- 1 2 0 0 49, #&¥7 
40 - 1 2 0 0 4 19, ¥f&¥7- 1 2 0 0 4 2 9, #fi¥ 
8-1 2 4 249, #P8B6 3-2 8 7 94 49, #M 
B63-287947 9, #P8¥ 1-2 7 1 7 4 19, 
WH¥1 0-1 1 6 2 3 29^$c§3«S*iS, 

tC»nS©T-, SSSiJ«-{gS^®<4©^T-**iT-feS. 
[0 14 8] Sfe, #85^9-3 6 3 1 9 59!3©©7 > 

vmx-tbz. 

[0 14 9] S&CCOflh^JSttlittSWllS^kL 
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#WffiT-ifcS. £fc®{b£K©3£g£±tfSfc©C771/ 
3-;i/pJ?ge:MD>-?>2, 2 - tf^- (4-th'D* 

tt£^WKffi£fca££*Q£tfSC£#T-£So L 
A>U9 0Ba%£g;iS:®£KttffM£ft3i®&3£gtt: 
©£T-$? £ W*tS*$-S*.feH. $?SU<li30~85 

ft-sztitz its® t ®ft%MMfr?M'&mts sait 

?l/9~7/30&HJ:-r&<D#ffg LO. $F£ 
T-7;i>;&y£<gig&&©#fflv^,-i5<, *?tzzt 

5. ff*b^Mtt> 0. 4~3. Omeq/gT-fc!), $? 
* U^T-MfctM^^ST- 3000*^,50^© 
«t5*FSU<tt, KffltfO. 6~2. 0, 

#?a# i 75*>e> 3 07j©ffiH-e&£. 

[0 15 0] rc. ^©ffe©fi£^-j #&BB©fflafeJgC 
HU £££*©«!§, §a5g£i£^fcJSLfc^©ftfi©fiX# 

[0 15 1] (CI) tttf^J 

ffl««ttw«Tttav^, f-< i±&©«fc3&<b^7-D-fe 

^tc»r3<*,©i:#^e.n5o IP*., $fcj&©K3*&»©# 

^si6©asT-^us«i^«:it»ra?stt« (5s?*^ is 
fc&^x7y#;i/££$-rs&©i:fli£;*fts. cne. 

Ii> (a) «7C*nTStt5y*<n/*^|jtL 

oStffl, (b) &<b£ftT«£7S;:*7;i/££f£L-5 3 
•£>©> (c) ?Stt©(gv>7^*;i/i:Sj©u itJfSii© 

[0 15 2] (a) &7c£*VtflHE9?;b;i't£jat-« 
[0153] g&-gJit*S££*f *-3{b£& : StcWJC 
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[0154] ®5g-^JS^SW1-5<b^5 : jS5c^tc 

[0 15 5] X-t&lbG®: a5c«cei*-^o|g 
5i:%x?>*i5„ jWWgCtt«*.tt, *T'J-;U3-K 

££fi£L7 S. 

[0 15 6] (b) HftSftTfS£7*j!j;i/$£fi£-fS 
(bUf^S 

Mtf* : mtttilz&im — ^a&&#M® 

20 [0 15 7] r^flO'S^ft^: WbCAOJMHC 
£f£1-3fc©i:#x.?>tia. XfcbTtt, jfcJftB^ * 

N - 7 x=;i/^ ij N — h >j p< ^;i/-> <; 

[0158] dttJt, ^mt&to : ±&<DT I >«©3 

[0 15 9] o-B»pt^*^/Jl«=Mj^« : KYbfc 
*;u*-;i/-a^SRM©jS-&»St:«fc»), rS«7 

2-7;u+;u-i- [4- (TVi/*^*) 7i-;H 

So 

40 [0 16 0] **7-f >8Jfi«:a7ctt£Stt7*** 

[0 16 1] c) 7 bftfflE??**!?* 

»?fttSH, PH, SiH, GeHS*-T5{b^ 
^liftffflv^c.fiS. ;tie,tt> <aStt©7jJ*;ufflK* 
S8«#UT, 7 4»b<tts K<b$ 

S. i^tli, Wittf, 2-^;i/*7*h^>X-f 

50 y-^aflf^wfefi*. 
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[0 1 6 2] dti&CDAWBftlOJ: D Jittfcj&flGu W 
AH, *fFPBB9-2 3 6 9 1 3f tc, f&firRl±£ §*Ji: 
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*£t><, -TMSJ±h'J^^;i/^U;i/ST-*S. 
[0 16 3] 
[<b3 4] 



oft o^-«- o-^- e 



CCJ S 



Ph i 

•6-1 



^Ph 



Bu ^ 
Bu-N— Bu 
Bu 



OH 



OH 



TMS 
^— TMS 



MfiS- 



MeON 



[0 164] cne.©ftlg«5aHcHUT*, ft©ii$& 20 

fefc^iHM^ aetata*-?**, mints t$m&m 
*%mk tttnmG&fmHb&k* ©ffe©^- h t© 
s^ttasta©^ ««ttfi±» ifg^*fffiwi$ij© 

[0 16 5] Cii60«it«Wtt, *«nj*fctt2aw 
fiB^:SIS^fe*f Sfb^lfc 1 0 OfiSSHCttLO. 0 

5~i ooasgp, $?£ l<i±i~8 oaagps $^fc 30 
»£l<b:3~5o mmsn<D^mifim^x-$> s. 
[0 16 6] (C2) s^gtitai 

±tS fcttt ^*®fRa&ffiJtM&8'jD'r £ 

U>, *aftJ»a^K?Jt«i:bTtt-'N'f f"D*7X p 

>, 4, 4'— ^tfl^Tv (3-^;U-6-t-7>;i> 40 
7xy-;b) , 2, 2'-/^U>tfX (4-^;i/- 
6 - t-7^7xy-jl/) , N- - h D V7i-;Ut 

BSitS'JCiStJjDSfct, £ffi$$-©fiS£*fb-a$0. 0 1 

ft5as%#$?$u>o sfcj&BcaitT, $ 

a£R6lh-f 5 to h.<\ >e^>^ 

JJifl&$KjSft©i8SQStts £&$%©& 0. 5Ba%~ 
®l0m&%Mf£Li,\ o 50 



[0167] (C3) Mmm 
sft«tt*a^a«*«©«««Dj6T**t4©'T?» *e 

JHfcbTtt, tttcMKOffia-jPff * b^. JWWifcb-T 

^^^©^Dfiti^ja^©^ 0 . 5 sa%H$ 5 a 

[0 16 8] (C4) *<Dlh<DmaM 

wbajReow£«is-ars&ACftMa%^ 

[0 16 9] BSmMtLX&mH£i>*t?)l'y * v- 
#7"'Jl/-K ^fM'J^-^^U-h, MJ? 

&®tm&Mt<D&#&&K:ttL 1 oaa%wT^j!iDi- 
[o 1 7 o] ^iEi-^sa^s (irntt) r*o±£§ 

fthbfc, S^©ioS-S^©a^S^b1-5tK> 
©, uvpussij^ ®,mm&m<D®Mt>x-i*z>. 
[0171] -e©ft&, *umb3[m*t<D*mit.fo± 

•?\ *S^3tlS©a^"**ttS:igS!)Sfea©@JiDSiJ> 
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#|S|±U *S*itt©|S!±#Rjt6i:&*. 
[0 17 2] *ftB®*8&tt»^£$tt{t±t:tt« 

i^n^ltx I»x^jv, x^b>s>7D 

^;U3i— ^;u N i^i^ >^U 3— f-fbx.—?^ 

-^x^ux.—t-;!/?'-^— K x^b>^7"ij 
>l/x— T^I/THr^— K 3 -A h=Sr*>7"D/V-;k * 

;i/7;utf h\ r-7*?-D7*h>, ?L 
»x?-;i/&ifi*SS. d*ie>©?gj£tt, m»fcsw±?g 

^©iSSttv 2~5 0fiS%tfM^T-fe2.. 
[0 17 3] ®#Jl©£ft<M$aSBu it, {®ftjf© 
SS«, SiffefiU S^K©5ftK-W®Hi{c««U5S*.© 

**B^©ig*ga<jT-fe5^*SAffl¥JifiTOJ)igi: 
LTtt, ^©&&§tt&*i&©fiST-#J0. lg/m 2 ~fcj 
1 0g/m 2 ©iS5H*sa^T-$)S„ iO^KttO. 5~ 
5g/m 2 T-i&5o 

[0174] r^fwtj *ft«<z>£S& §tt®-o-T«fe 
©^^{ciSttS^^^S^LVN. «*tt©£J*fti: 

a, fit, 77^^ («*tf, tfvx^i/x 

□ eux *u7^b>3s) ^^^^-hsnfcites & 
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P-^> rot^^-t^l/D-*, K$-fe;i/D-7x, ft 
S8St^o-^> ffi$-fe;i/D-7x, ^'JxfVVfl' 
7*u-k tf'JT^bx ^yrDtr 

±!3©<fc7 fc^JSA^ S *- h b < ti&j&Sftfdffi*, 

«&atj6ta*tt©it*^ s&risll ^©§ 

#JT-&$J£:&*0©$!3Ifi<], {b^flM!UI£S£bTfcl£^„ 
10 [0 1 75] tffc, SfS bH£*rtti:bTtt» ffi, tf'J 
x7x^;u7^;uA£fettT;b*x£A«#W£;fi, * 
©*T-*iJ-i£SSttA s «t<, tt«ea«J^ffli-r-fe D> 

ttT-tS^l/^x^Affitt^tCffS bO. <8&8g 
4 8- 1 8 3 2 7^Kge«J£*XTO-5J:7&*'Ji7 e -l' 
7* b- h 7 -f JlA±lZT)U5. -t? A v- h 

[0 17 6] WSfcTVl/- x^Afcfct, ttr;i/$x*A 

20 tf^«T-St)s M(CttT;U^X9A^7$^-h*t 
tt^g$*Xfe7'7^7 c 5'77^;i'AT-*»iOo 7;K- 

T)w =f-*>^m-&%%. ^*©M7c^©^*att^^ 

S7C^^^*1-i>t)©T-*i<tV>. C©.t7{C*^{ca 
ffl^n5T;U?x^A«{i N -?-©fflfigAJ^$n5<fe,© 
30 T-tt'5:< > ^«tt)fi»I^ffl©^|<r©7';i'^x'i7A«<& 

^ x^Affi©)p^Jii}«t-?0 . lmjn~0. 6mmgS, if 
$b<l±0. 15nmi~0. 4a. »C»* b<l±0. 2 
mm~ 0 . 3mm"C$i5„ 

[0 17 7] Sfe^Ji. #icr;i/^x^A©*@5r^-r 
*^ft«MD»^fctt, fflHft (g>g£T) JOS, SKV 

^©s«SQ!a> fes^{±Rifii^{b5a ! a'5:if©Mj!iaAs 
40 [0 17 8] T;i/^xH>Affi©^H©fflHfbJ!Latt, a 
S^b^tc^aSS^ffliB^brs^iStJJ;^ 

fb^fl<j{csa$jn«s»$-B-s^s(cj;f)fffctiSo m 
z\-mm&, M7,ean©^ft]©^issfflv>sci:AJ 

S. ^KB5 4-6 3 9 0 2^{C^$*Xt^5 
50 St, T;i/^x^A««:fflH{bt5tcfta*,, RfrS 
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[0 17 9] 8lE{bL.fc©*,fc:JIi^HJ£A 
X§5. ^H34 7-5 1 2 5^{c|3®?nT^S.t3 

RHHMsffiatt. 0j;t«, mm. *dak, 

®, «^©f«*l®, fcb<»±«$, ^;u7r^>KI| 

A*ftl»«fcl/t«8M^1^fcCJ:&3Stt;**is. 
[0 18 0] XSttflF$3 6 5 8 6 6 25tfBI8 

[0 18 1] W&H4 6-2 7 48 15, 

835 2-5 8 60 25, #g8&35 2 - 3 0 5 0 3 5£BB 

mffSMb&is «fc wi* v - y^s&ia^r-a- tz mm®, 

[0 18 2] ££, ^PBBS 5 6 — 2 8 8 9 3 5K&7F:* 
ofc*)©*.JfiST-S&.5„ 

[0 18 3] se>c, cn?.©sa®sfTofc^{c, *s 
a, *j§tt&JiJt (fiajx.««ffijs) tib<tt, 

[0 18 4] £&fcftSB¥5-3 0435 85fci8Sj*;* 
fix n s J: 3 fc ? s>* ;uc j: o XWnBUHWz U# 5 

aiaft * & - ^«!«3StE * sac ffl 

[0 18 5] *«DflWff* l/t, ffi*©£*W*± 

fc tux »*tt©fcM£Ji ft »«• & * o *> ±tr a 

cWCgi. C©«fc9&aiEJfi:L-Xfi0iJ;lfcfUS3 
0 5 5 2 9 55*, 6 - 1 3 1 6 85§3fK©*l 

mmtteMmtfrzuzm, #ia¥9-8 074413 
m<Dmt&&mm. 8-507727 as«©iwb 

[0186] znt><Dmtimm&. $&#©aiH£gi 

859*4©In]±^ffl fetf>Kffls£ft 5 1. Of ft h . 
[0 18 7] WMj JttHOttSUim-Cftft, 
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©ailttjWBucifc'CatK $6>£, B#Cfljn*fc© 
ajSttUHBES-B-r, f®#Jf i:©ffi8tttc&ft, fro, 
B*«©«flHeTf «SK|»5Stf ft 5 C LV>. 

9, #§^$83, 4 5 8, 3 1 15, ftP8BS5 5-4 
9 7 2 95CBl,<B«3*VtH5. «SStffifflT-5 

io zunt uxtt^xjf, jam, 

.to&^stt^'jv-AJfti^nx^* 5 , cne.©f3, * 

;n±, fc*«tt*£-rs&«>©, *g 

7t?'J tr^;u7;i/3-;i/©^WJi;bX{i7 i~i 
0 0t;i/%M^i$^ #?S#£S¥J9#^fiX- 3 
0 OA^e, 2 4 0 0<D<&m<Db<D%mfZZbifiX-%Z><, 
UttttfCtt, «afttt*7l/WDPVA-10 5, PV 
A-110, PVA-117, PVA-117H, PV 
A-120, PVA-124, PVA-124H, PV 
A-CS, PVA-CST, PVA-HC, PVA-2 

03, PVA-2 04, PVA- 2 0 5, PVA-21 
30 0, PVA-2 1 7, PVA-2 2 0, PVA-2 2 

4, PVA-217EE, PVA-217E, PVA- 
2 2 0E, PVA-2 24E, PVA-4 0 5, PVA 
-4 2 0, PVA-6 13, L-8«#»tf6ni. 

[0188] mmv&ft (pva©b& mumo®. 
®^«fSrtt^ii5<*?3, fflasojia-ewm-eft*. t^b 

S„ *fc, ISftSj:©«8tt* x Mfi£* l J£©Ifc!)&^ 
±8I«>XSSX»S. IP*., *@t4^';^-A»?>)5:5« 
*tt©®ft^ae©fi^ffl{cffi»1-Si:, Sa^^Stc 

tc«t5ISiil{b^a*t©^P}Sft?l&ecl-. ;nc^ 

u cne>2iifa©s9t4$:aa-r^<a«©s^A j * 
^nxv^o nx.a«Bmtt : >2 925015, 

50 ^445 6 35tcii, ±c?ttyi;=;i/T;i/3-;w*6 
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&£if£2 0-6 0Sfi%iI^U E£JB©±fc8J11- 

fiawoa#*aicov^rtt, wx.«*s^^3, 4 5 

8,3 1 1^ ^SIS5 5-4 9 7 2 9^t:i¥b<ie«? 

[0 18 9] Sfcfc, «SJSfcflb©«lll*ft4-rsci: 
fcT-§3„ ^£<$5x 3 5 0nmA>e>4 5 0 

nm©#©j8jH4£<gil, A>o5 0 0 nmtU:©*^ 

< hsjr u a 5 » mm\ i*.m&tmm) <ommiz x 

[0 19 0] #&$©3fcSi§r£TO&£ffl^fcfg7fe»** 
bfe©*>, £&fcT-S5#l©*g7fcg|S£ii*£U Hj&£ 

cne>©^s^ttfflfig«3&¥)Swiiiij)is©#fiKtcffi 
mt%M<D#£ L^m&mt uti^ ^sass 7-74 

t:© i o ummr^fi ^©7X««* j asT- & 5 » c © 
&ottTW)®m(Dm&#o. i~io»tt%, 

b<tt0. 5~5gS%£fc3<fc5£iS;!HI$*l.5. 
[0 19 1] £tz, Z<D£oteT)U]i)&7il®%UZ{*, 

'i>StJSbT*HjStt^J^>^;i'T;u3-;k 2-7 

ly^J/x^-^K 2-7>*->:c*y-;i'©J;-3ft 

3 3 7 5 1 7 1 ^SZVmm 3 6 1 5 4 8 0 ^CI3«8£ 
*i-t^£fc©£WSC: 5. 
[0 19 2] f$PSIS5 0-2 6 6 0 1^, PI 5 

8-5 4 3 4 1^, ft&BB5 6-3 9 4 6 4^ |i]5 6 

-4286 o^<D&&mizmmztix^zm®.m&ti 

[0193] ^©ffe, *mM(D¥-¥&mi\t&mM<Dmf&7 

□-t^tuTtt, ^sicjs^ b#*> m*fr 
Muct^ mym^nmmtWL&.foififcMzix, mm 

J ?>BBiJtt©fSl±, -¥\ &g©££{b^ofc*Jj£*»fei: 
f#5. H^g-iBfl!iJtt©ra±&ie«Ji:LT, 

m&&©is&K*fu ±®^sd^^l<i±, ±nmft$: 

'rtoZ£blisMZ-$>Z>o jimS&iiu©iO&«± 1 5 0*Ctt 
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m&&<Dto&ici£#%izft\ l ^<$*mmt s. ares 2 

0 0~5 0 0*C©^Htrfe5o MS**®^ i: 
^bft/BA^fi-f, iSt-£SS£Ki±:£8tt©&<b> 
H&&©f^J$ £ ^ o fcfigj§££ t £ „ 
[0 19 4] *«WtJ:5*atS^¥)STOJ)S©S7t* 
&«I©^aS»*<fflV^-i:* J T-§5. M£ 
UK 3tl«D8tIli3 5 0nmfrf,4 5 0nmT-ft^ 
JlttttKfcUnGaN2MM?&U-- tf AWST-feSo 3 

10 «v h'^l¥©f5Itlf*)av^o *%W<D1&%mtfL 
#fci, itSV^*^tt©t)©Sffiffl1-SCi:-C\ ^©Tk^ 

^©^RfiWBiJISJiWBiJ^t:^^, S8±T-g3fe-SI 

v^o tzHttfi o C i: *> T- § 5. 
[0 19 5] 3 5 0~4 5 OnmCA^DJtfrfeU-lf—ft 

mt ut:i±tiT©t>©§iijffli-s c i: tf-c 1 5o 

[0 1 9 6] ^1/- tf-i:UT^ Ar«>V- tf- 
(3 6 4nm, 3 5 Inn, 1 0mW~lW) , Kr^t>l/ 
-if- ( 3 5 6nm, 3 5 1 rau 1 0mW~ 1W) , H e - 
20 CdU— tf— (4 4 lnms 3 2 5nm, lmW~10 0m 
W) , @f*U— !f-i;UT> Nd : YAG (YVO,) £ 
SHG*£Ilx 2®<Dmfr£t)-& (3 5 51m, 5mW~l 
W) , Cr : L i S AF t S HG^S©^^* (4 
30IUK 1 OmW) , V-mtLT, KNbO 

3 ') (4 3 Onm, 3 OmW) , W6mM9k 

M^-ilA 1 Ga A s> I nGaAs*««:©ia^fc-a- 
(3 8 0nm~4 5 Onm, 5mW~ 1 0 OmW) , ^ScS^ft 
^^AlGaInP> AlGaAs*ifl:(Z)I» 
-&t># (3 0 0nm~3 5 Onm, 5mW~ 1 0 OmW) , A 1 
30 GalnN (3 5 0nm~4 5 0nm v 5mW~3 0mW) 
*©flb, /VI/7l/-1f-i:UTN 2 W— tf- (3 3 7n 
m, 1~1 OmJ) , XeF (3 5 lnm, ;W 

X 1 0~2 5 OmJ) 

[0 19 7] £©■$■"£ A 1 G a I nN*?»l/- tf 
- (rp|RInGaN^^l/-tf-4 0 0~4 1 On 
m, 5-3 OmW) 37 hOjBT-SfjiT-fe 

S. 

[0 19 8] *fe*S83fc*St©¥)ifiWBiJ)l687fcSHtt 

lt{±, «3t«wiifcUTrtiiiK7A#a, *mbk7a# 

©*TVVU7 U-if-ti^©*©^:T^ipJffl1-S C 
[0 19 9] • rt® KvA^ST-7^7b— tf-*5VMt 

s 

• yyy K*5CtfiMWtU— !f-ft*» ( 1 0(1 

• KM KvA73SCT-*^«:U— tf-&^» ( 1 OfflW. 
50 ±) ffifflbfev;i/^tf-A©S3fe^g 
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[0200] w±©j:5&u— v-mmm<D¥t&mm 

KtSOTtt, HKCfgtfiSsgX (J/ CD J ) , {&&©g# 
EUS (cm s ) , U— f-^lfiO/^-q (W) , 
U— tf-*&n, £3>fel$P£t (s) i:©(g{C5$ (eq 
1) #fig&-f5. 

X • S = n • q • t - (eq 1 ) 
[0 2 0 1 ] i) rtSK7A (S">^;i/t:-A) *sc© 

U— tf-El^jRf (7*7>/s) , !8*t©§lj€*ftL 
x (cm) , (K^b/cm) , £3#B#!Ht 

(s) ©ffl{Cli-)SWtCS (eq2) Vm&tZ. 
f-Z-t=Lx - (eq2) 

ii) ^SK^A (v;i^t:-A) #5$©ig3- 
K^ApiE&F (7^r>/s) , Stf*©U;tiftLx 
(cm) , 8¥&gZ (h-^h/cm) , £8#f$fBt 

(s) , bf-A» (n) ©ffflfcfct-fl&WtciC (eq3) ifi 

F • Z • n • t = Lx - (eq3) 

iii) (v;i/^bT— A) #5S©®-& 
*Ur/>~ v-©[H!!ES(H (7-^T>/s) , «8#©|iJ 
jfetfiLx (cm) , Mimz (h'^h/cm) , £g}fcB# 
(St (s) , bT-AlS (n) ©^tctt-fifiWtcS (eq 

4) ^^-rs. 

H • Z • n • t = Lx - (eq4) 
[0 2 0 2] %i%(Dmm<C5#Ztl2>M&g. (2 5 6 
0dpi) , IS1MX (Al/Bl, iiJ«S^4 2inc 

h) , 2o«c/mrafis©s^^t*^cD^s 

«asg%©^^ ^S:^J0. lmJ/cm 2 ) 

gttu— tf-©v;u^tf-A^^SCi:©ifi^-&ti#A J 

^sa-it^to-a- 5 c: t iz i. *) 9m h 7 a^sc©^^ u 

-V-^)\rf- tr- Ag^SM i: ofi*^t>*#« 
[0 2 0 3] **H!CJ:5*fi^tt««*C»1- 

fflT-tSo *^W{c«tS^«^tt«afig!g5©ffl^i: 
LTIi^«S^ffl¥SSWJ)ig©flb, £<> #®fb«fJJi© 

&*JfflU ^Dy^Atf^iil-SCit^ftS. 
^DA7"-ir;i/©^®{bJC*afflT-§5. 7*hUS>;ih 
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[0 2 0 4] 

w ii ^ n 6) © nsfifaj £ m%. $ n s © r- i± * v > . 

£tf0Jl 

2-(l-methylnaphto[l,2-d]thiazol-2(lH)-ylidene)-l,3 
-dihydro-l-oxo-2H-indene (D 1) <D-a& 
7v^3tfJ|C x diisopropyl amine 19.4ml(25.2mmolK 
THF150ml£liA»5i:!K a*flWtT» 
10 £>, n-butyl lithium© 1 . 3N ^=f-tJ">&$£t9>-p < 

^^/i^y-;w^lc^^, l-indanone3.17g(24.0mm 
ol ) £ T H F 50ml (C U fcSft § ft ^ < 5 i: JST L 
feo S^tcmraffi^ l-methyl-2-(methlthio)-nap 
hto[ 1 , 2-d] thiazol ium 4-methylbenzenesulf onate©|& 
* 5g(l2.0mmol)S'J>L1*oinitfe. 3 

l/>(15:85 v : v) Lfc-> 'J #<7^ 

*5A^DVhy7 7^-tc«tS!|SSS£fTV\ Dlffll 
€&(Sai.2E(3.64 mmoD^ff fc„ W3 0% «i§li« 

^;&»f (H3PJ ; ^ 7 6 . 5 9%, 

4.57% mnm ■, izm 1 6 . 5 7 %, 4 . 59 

%) tCcfc»)|i]£Lfco 

[0 2 0 5] gfe^[230-245-C](CHCl 3 -Et0Ac) > S^HRiR 
30 ^b;KTHF) : HSiR^iSfi 4 2 1 nm, qRJR 
®^;H»^l$4 8 0 0 0o 
[0 2 0 6] dl£M2 

2-(3-ehtyl-2(3H)-benzothiazolylidene) -1,3-dihydro 
-l-oxo-2H-indene (D2) ©-g-fig 
77^3{C7k^fb^- h U ^A (6 0wt%) 6.12g(153mmo 
D£ttA»0i:!3, ^^MTTHF500ml$]!)Di, 
L^>^3>i:Lfc 0 £t>£*}$U&#e>s 3-ehty 
l-2-(ehtylthio)-2(3H)-benzothiazolium 4-methylbenz 
enesulfonate©t&*30g(76. 3mmol )S'J> Ur3-Djjn^. fe. 

40 tX^T-, 1-indanone 20.2g(153mmol)©THF100ml^M 
SSlTLfeo *^T3B#K, £&T3ll$mil#®& % S 
(S*{c2 0ml©^^y-;i/£io^.fe 0 S£>«S*l'J 
^^y-;n'j>v ^^©S^icffijfu*^?. 
'J>LTo«Abfei:C5, K6<DSISj|«>tt6fi&. ffl 
fSffiS^^7-;U2 0 0mllcSgS$-a-, ji«tU!KSS, 
iSK-rsC i: tct ») H±fe© D 2 <Sa7. 06g(24. lmmol ) 
1R*3 2% 0 filiitt^flS^llST,^^ h;K * 
WRJR^t* h)K HS^«f^^7 tcSR^-W (H 
« ; IttlK 7 3 . 41% > *5g5. 12% Wjf fit ; 

50 7 3 . 6 9%, 7X&5. 1 5%) (Ct^lsISbfc. 
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[0 2 0 7] a£[205-215*C](He0H), S?<KlR7,^ 
h;i> (Me OH) : l»JtKfii^«ft4 1 1 nm, KiRS* 

*;URJWWR4 4 0 0 0. $f"bStt (CH 3 CN,vs Ag/AgC 

1) +0.90V. 
[0 2 0 8] Hrfi£0!l3 

2-(3-ehtyl-2(3H)-benzothiazolylidene) -1,3-dihydro 
-l-oxo-3-phenyl-2H-indene (D14) ©£-$ 
7 7^3^*^^^';^^ (60wU) 1.2g(30mmol)£ 
fct*>!)i:!), ^^TTHF100ml4*D^., fg^U+J" 
7^>^3>tLfc 0 £t>K;>K}£Lft#e>, 3-ehtyl-2- 
(ehtylthio)-2(3H)-benzothiazolium 4-methylbenzenes 
ulfonate©!&3fe5.9g(15mmol)£^L:3o;!)0;ifc. tni 
T\ 3-phenyl-l-indanone 6. 24g(30mmol )(DT H F50ml 

aSJft£20ml©**7-;i/£;!iO;tfe. SJ5B#**7klO 
Onl, *f>;-M0<hl<Dm£mi£m#Li3;&t>'J>V?-o 

*7-;H00ml{c&S£-y\ SttUML fflSLlrZZt 
{C<t»)SeoD 1 4j^S1.23g(3.33mniol)$:f#fc„ lR$2 
2%. «|j|ttttttftftq|^^^ h;i>, SS^I-TOW^* h 

00%, *|&5. 15% tt#«a;S*7 8. 0 2X, 
**5. 1 8%) Cfc!>B5£U&. 

[0 2 0 9] it^[203-205*C](MeOH), Mi^lR*^ 
(Me OH) : l»JRfil^:«S412nm N WK«**;i/ 
I&7G&&41000. ${bSt£ (CH 3 CN,vs Ag/AgCl) +0.95 
V. 

[0 2 10] ^figtfH 

2- (3-ehtyl-2(3H )-benzothiazoly 1 idene )-l , 3-dihydro- 

3- oxo-2H-indene-l-carboxylic acid (D4) ©-nfiK 
77X3C^Wbt h U -7 A (6 OwtX) 2.4K(60nol) 

ajRft«ETTHF100BlftjSoAx $#Ut+7^ 
>?g>£Ufc. Lfc#f>, 3-ehtyl-2-(eht 

ylthio)-2(3H)-benzothiazolium 4-methylbenzenesulfo 
nate©$5fe5.9g(15nimol)£^L-3-3;!jo£;fc. ov>T', 1- 
carboxy-3-indanone5.28g(30irool)©T H F30ml&&£ 

mrbtzo tjo$t3b#h, gfiT 3tifmm<o&, m& 

«{c2 0ml©/^y-;i/^iDxfc. KftftftJUHNE 
i:Lfc&, *10Qnl, **7-;i/100ml©Sl!f?£C&#L 
&#£>'J>Lfo&ALfci:C3, S!fe©ffl£Il#ft*>*i 
fc. WHMfc*9J—l\>\ 0 0 m 1 SKO 
88, tt%-f«c££J:!>!3&a)D4£jll.48E(4.39m 
oI)ft»fc. 1R*29%. tt£ttttg$lA«*'-i* r/k 
**MWDW<* V)K flfi##f7,^7 h;u> 7c*»«f 

(*fl;MS8 7. 6 1%, *S&4. 4 8% ttff* ; 
£*6 7. 6 4%, tJc3S?4. 48%) fciDHJgUfc. 
»£[163-168*C](Me0H) . 

[0 2 11] £fi£035 

2-(3-(trimethylsilylmethyl)-2(3H)-benzothiazolylid 
ene) -l,3-dihydro-l-oxo-2H-indene (D3) ©£$ 
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7 7^3f+Tr-trimethylsilylmethyl triflate 5.2g(22m 
mol), 2-(oethyltio)benzothiazole 3.63g(20mmol), J® 

fli^^u>2o»it»^i/2«Mnm»ufc. mittruy 

ft«ES4«, l»*^H OOgSiD*, SrlBU&B 
tt&ttBlU 3-(trimethylsilylmethyl)l-2-(mehtylthi 

0) -2(3H)-benzothiazolium triflate© feif£J17. 7g( 18 

[0 2 12] 7 5*3fc*JMb:*-r 'JfrA (6 

OwtX) 0.8g(20mi]iol )££»), H^^liiitT T H F 100ml £ 

10 tax. fcttis-y-z^si/sytLtzo $t>t:*^L**j 

, 3-( trimethylsi lylmethyl ) l-2-(mehtylthio )-2( 3H) 
-benzothiazolium trif late©*&;fc4. 18g(10mmol)£'J> L 
-^ojjo**:. OUT, 1-indanone 2.64g(20mmol)©TH 
F100mljg«&aTLfc. *«TF3I*WK £ST3B#ia 
JS#©&, SJ56*fc2 0ml©^^7-;U*li0i&. £ 

£**7-;i/2 0 0mlC!&ig;*-e, fiSt L*88, tt% 
•f S C fcC «t 5 St±fe©D3*Slll.2g(3.41mmol)£f# 
20 fc. 42*34%. fltitttffltt*l#i»*"t* sStfMS 

)^»68.30%, **6.05% it*fS ; ^SR68.33%, zkSg 

6.02%) cA&reeufc. 

[0 2 13] ja^[188-190-C](He0H), S^iR*^ 
(Me OH) :l»JK&*ifc§l4 17nm, qRJRfiS* 
^UBMfifii&S 9 0 0 0. mibmft (CH 3 CN,vs Ag/AgC 

1) +0. 8 5 V. 

[0 2 14] ££M6 

2-(5-(l,l-dimethylethyl)-l,3-benzodhithiol-2-ylide 
30 ne) -l,3-dihydro-l-oxo-2H-indene (D 1 8) ©-&J& 
7 7 7s 3 15-( 1, 1-dimethylethyl )-3a, 7a-dihydro-benz 
odhithiol-l-ium perchlorate 1.54g(5mmol), 1-indano 
ne 0.33g(2.5mmol), mit*TV>l OmlfcJlDA, ^ 

-;i/2 OmlSJD^., VrtiiLtz®.&g>Zm., 3l*J- 
;^t:J:^)Bi^gaS^fv^, D-l8©SfeiSS0. 6 6g 
(l.taol)$ft&. KZ$7 8%. «|jitttt8tftfti»^^ 

*^«f (SSffl;K*7 0. 9 9%, 7*315. 3 9% » 
40 »fiS;^7 0. 9 7%, tJcS85. 36%) tc«fc»)|5]^ 

[0 2 15] gfe^[210-212'C](MeOH) . m^mHSLT.^^ 
(THF) :i»JK«i*i£ll4 0 5nm, HSiRfigA* 
;na^»3 2 0 0 0. 

[0216] mmm 1 ~ 8, jts^j 1 ~ 7 

(58&©f3g) f$0. 3nim©r;i'^-'i'A«& 1 0 
afi%7k®^ h y -^AtC6 O'CT 2 5»Hg® LTi 
«^^>^bfe^, Siwl<T-7ki5E^2 0M%ffii?T-4'ffliJE 
^L, *^^T•*:^^feLfc:. cn£IEffi«©^S«fl$S^S: 
50 fflOT 1 BS%5SK7J<S^« : fT- 3 0 0 ^-D >/dm ! © 
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ttft%*K<tl^h , ;'t;A*S**tC4 0-CT-5#HS® [02 17] C©«fc?£J8UI3ftka«©gBfc:T§3© 

S3 0fiS%©S5®7k?gi£tt>KSi@U 6 0'CC4 0&> y;i/-^fije:«[*^-3— tfi*b 1 0 0"CT- 1 

Bf**"** hSltai/fc^ 2 0ttffl%«iK7KS*4>, S ftM&ML. Hm&amif&lfil Omg/m 2 ©^*:?- 

«S®a2A/dm 2 tCijV>Tx ^«i$(bj&M©JP £#2 . 7g hJf fc^l*fc3£&{*fc{fEEU£o 

/m'KfcSJ;?^ 2ann8ftflsftli9ls&. *©g?B [0218] 
flS*a^UfckC5, 0. 3//m (JISB060 1* 

t- h7^;uv'J^-h 50] 

* 2 0] 

o. 0 5figa$ 

[ o 2 1 9 ] ±§ejjg#£ii^ M#tztm5frT-&m xx.zztiz&t)Avt?-hmiiiWLzmmistzo 
tfus&ufc. 6 o#m£££#&fk erFCjj*-r*fc4n* [ o 2 2 0 ] 

KD*D-;i/*^A7*fk KI8£ttMi (*?12 0 0 0) 4figa$ 

7 9SS#IittM {N-7?'juijU7JU*u*9#> 0. 7fifig& 

5 0 MSSC 

8 0 0Sfigp 

[0 2 2 l] («#■©■«) £®J:3fc»iSftfc7' A2^-m«M$«fS3te)l«^JES$#&. 
;U$^^A«±{C, T§BI§fiE©^a^4«afie!i)$^^ [0 2 2 2] 
tfftPl. 0~2. 0g/m s i:&5«k?KM:fcU 8 0*C* 

^>*xi;*»j h-^h^T^yix-b l. 5g 

(»«£*Mt7 5/2 5) 2. Og 
#«£P8i&£ (H1*£IB«) 

tg^fe^ (D 1 , D 2, D 1 4, DR- l~DR-3) Xg 

fSmi (A-l-A-5) Yg 

ttii^J (C- l-C-3) Zg 

y vm$<>> -xyRmm&m (f- 1 7 7P) 0. 03g 

Kl^jJ:MN--M3V7izji,bb-D^>;i/ 0. Olg 

wmftwt® 2. og 

&.WL : Pigment Blue 15:6 15 figgB 

(»fi^;Ht8 3/17) 

*h*i*'7'a\Z)l7-b<r-y 2 0 MSB 

7"nt:ix>y'jn-;i/^yy^;ux-^;i/ 4 0 MSB 

^f^if;^h> 2 0g 

7'DKl/>^i)3-;i/ : Ey/f^x-r^ 2 0g 

[0 2 2 3] (&gjf©sag!) d©!SMjf±Ktf 'J tT^ S±?»7'f;uA (*) mom±X : ry7'1U K 

^/^l/^-;!/ (*Wbg9 8*^%, »£jg5 5 0) © (AD = 0. 1 ST^JMITOtaii^WE^b-rs 
3fifi%©*j§&£S^M^MA J 2g/ni s i:J5:£ < J;-5K ^-^-/i,) fc&jg;*-^ ;i/*-£j§Lfc 
1 0 0*C-C2#fiBS;*gL&. *Hr7>7>7K«k9K*0©S#x*;i,*-i;&s«fc9 
[0 2 2 4] (®JS©fFffl) ^©iatff f,nt!S«± 50 tSAfctf *©&. T§2l&j&©Si&i«tC 2 5*C> 
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(s&ft©*^) 

DP- 4 (S±¥g7-OI/A*tS) 

* * [3U] 
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*®fc5g$n\ ^7-fM-ilt<ri'3-BP-4 
0fc$V\ 4 0 0 nm©* X y££#T-g#£fr 

[0 2 2 5] 



6 5, 
8 8 0. 
5 0. 



0g 
OS 

0s 



[0 2 2 6] 











YCg) 




Z(g) 




mm 

(mJ/cm*) 




LAC 


UJJ7 


A-1 


0.06 






1.5 


0.3 




02 


0.07 


A-2 


0.03 






1.6 






D2 


0.07 


A-3 








1.5 


0.15 


nam 


02 


0.07 


A-4 


0.08 


0-1 


0.2 


1.5 


0.15 


mums 


02 


0.07 


A-5 


ai 


C-l 


0.5 


1-5 


0L2 


mme 


02 


aos 


A-2 


ao6 


C-3 


0.5 


1.5 


0.10 




D1 


ao2 


A-T 


aos 


C-2 


08 


2 


0-25 




014 


0.04 


A-2 


003 


0-2 


0.6 


1 


0.10 


ittt«ii 


D2 


0.07 










T.5 


>100 


HJB«2 






A-1 








1.5 


>100 








A-2 


0.03 






1.5 


1.0 


JURH4 






A-4 


OjOB 


C-1 


02 


1-5 


>100 


turns 


DR-1 


0.07 


A-1 


0.06 






1.5 


04 


turns 


DR-2 


0.07 


A-1 


0.06 






1.5 


1.2 


JtttSP 


DR-3 




A-1 


0.06 






1.5 


10 



[0 2 2 7J iaS0il«-8T?W6*&J:at**B8©ll 30 

091~5*»c,tt*«W©ffift8iJtt, *©tf!g*S«t£<fcf, 
r£l^lB©fc©#^T-t5Ch#fc>A>S<, £S>fc x 
H8E051 fctttt«5~7fc<DttllK:J:»K ##giB©it!3! 
*^***«»±©«»#» 1, 

CO 2 2 8] HSS^J9~1 6, Jttt0l8 40 

[0 2 2 9] r^^©Hu«lSj 0 . 3m0ttRl 
S©7;i/?-'>A«S8^'f n^y^S'kS 0 0^ » 

■cum «fc<*T-t$t&b£. io«*x*»<m-h; 

•>AC7 0*CT6 08>IB«»bT*y^>yi/fc^ tt 

fc. CMVA=12. 7VO«ftT, IE&&©£S& 
JK«**ffl^Tl«a%«j**»**"C3 0 0^-D> 50 



^Effl££»£Lfei:.r^ 0. 4 5/zm ( J I S B 
0 6 0 lCiSRaS^) T-fcofe,, 
[0 2 3 0] rttt&mamrtiikSmj ±ie©5J## 
3^>T»V-^ (SiO a =28~30%, Na 2 
O=9~10%, Fe = 0. 02%y.T)©2. 5BS 
%> pH=ll. 2, 7 0"C©*S«K:l 3&9BU 
«V^T*a6Ufe. «Sffl«3ttXia»ffC J: S 
i7G*«*»&, St®->'J>r-hftttl 0mg/m 2 i:^«>e> 

[0 2 3 1] rtfjRgjiofgis-j ±Eo«*fls$l«MllB 
±{C, 7x^;i/*x*>^©*g^fi*s2 0mg/D 2 i:*5 

.t^tiatc, Tie© (a) <DmL<Dmmwi*®mu 

t^y-lCX 1 8 0 rpmC^fim 8 0*CT-3 

[0 2 3 2] (tfPMS^ttA) 
7iz^x*>| 0. 0 7g~l. 4g 

200s 

[0233] rcjtffcDntj ±B*iaJB*«Jtfca[» 

(*±C» TS3«JiE©?S#«SiSf!U £*B#1. 0~ 
2. 0 g/m 2 tc o IC, 10 0*C 
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^182 00 0 
76 



•2 5 8 9 1 0 



* * [0 2 3 4] 

(SM&) 

{mm&&it&®} (« 2 <p<zi?,m<Dit&®) i . 

;W>^-tf'Jv- (H2tptciBI8©{bi!r« 2. 
if!Sfef8 (Sl2(plC|BfS©fcl^!l) 0. 
rSttffl (H 2 tptciB«©{bi!r« 0 . 

ftJtflBH (SI2fptcfBil8©fbl!r» 0. 
m&M&ftWM 2. Og 

£**#{*«!©«/« 

Pigment Blue 15:6 

(#«£*Mt8 3/1 7) 
7a tr 1/ > ^ y rj y p< ^ux-t^u 



5g 
Og 
lg 
lg 
3g 



1 5«: 
1 0] 



#fflStt&J (*B*^ >*(b^x|g («fe) 



1 5] 

2 01 
4 0] 

>T;i/^-£Aifi) 
0. 0 1 g 
^3tf77'^F-l 7 7) 
0. 02g 



A 3-)\,3L?-)\,v V > 2 0. 0 g 
* d b: 1/ > y »J 3 y ^ f^Ux— r;i, 

[0235] r&m®®m®j c©**«±c#y k= 

(>r>{bS9 8^;u%, S£g5 5 0) © 
3 fi3%©zk?g&:£:58&M*fJfiS# 2 g/m s i:& 3 J; 9 K 
WIS U 1 0 0 -Cf 2 £|flNBM b fc. 
[0 2 3 6] rs P)SWJ)!fill)S©S^j ±13© <t o £ b 
T»&ftfc¥IKW»|JiHRJK*ifci[i: UTs 4 0 0 nm© 
*fofe£fflV\ KiB«*3:*;U*-** 2 0 0 //J/cm 2 

[0 2 3 7] r^/gjjKj s±^S7>f;i/A («) H 

ittauMiLP-8 5 otmfeom&m (H2*KgB 

«) tg±¥»7-f;uA (80 Si7^^>y>^-FP- 

2 wft*n*nfta»»flfc*BflE3 o*c, mmum 1 8 

[0 2 3 8] nmgttKttj b"C d-7 > Ktt 

SIR2 0 l£{gfflU •>*£\,X*.B*'(>*tmG 

eos-g (n) zmRLtzo ^*m&&vmmzwi 40 
[0239] mtmrnssmmii mmt itd- 

7 > Ptt«R 2 0 1 Srffiffl U >*i: b-C*B#>f > 
*a§8GEOS-G (N) £{£fflb£. TOPB*&iP?>5 

ooottsts±¥K7-r;i/A (») gipsri^-b* 
'J-t-CL-2*9«ffl^>j;i:u»c*t, MjjH 
S5£tt5, IfiE©^ >*£ifc&bfc. •?©&, 10, 0 
0 0tfcEpliiJ£ffV\ 91S'J^lt:i5W5^©)iS«V©W»l 
SrimT-g^bfe. 50 



20. Og 

[0 2 4 0] r^ftttlitifcj WMi: LTD— 5 > Kfc 
SSR 2 0 1 Sffiffl b, -f >*fcbT*B#-f >*ttS!G 
EOS-G (S) £<$fflbfc. $HNUB (#S#gB) © 

aonfctasu snttftwibfc. 

[0 2 4 1] («| 2 «P©fMo«att<MrtM 
(M-l) ^>*x;i,;*y h—fr7-h779*) U—b 
(•ft>ttfl5*Xj| («t) SI ; NKx^tM-TMM 
T) 

(M-2) yy-te'J 'J U-h's^lM^l/V 

(«0 S ; UA 1 0 1 H) 
[0 2 4 2] (Sl2(p©M*f 

(B-i) 7>j;m^^u u-h//**»;;i*/N- 

<f V7DK*:r*y;W5 K (rt«£*Mb6 7/1 3 
/20) 

N a O Hjg^fC «fc 0 JfctofcflfiiJM 1.15 meq/g 
GPCaiJ^J;»)*tt)fe»S¥iS^?ai 375 
[0 243] (B-2) T'J;M**y l/-h/*** 

y (»a^;i/tb8 3/1 7) 

NaOHa£££9$&&£aiBffll. 5 5 meq/g 
GPCSiJ««t?)*«)feaft¥^^fil 2. 575 
[0 2 4 4] (B-3) y*7 , *-hi:S>*- 

>it<Dmm&®x- a s * y * u * >tafs§ 

4, 4 , -i?yx.-)1/*9>i?4V4 v^*-h (MD 
I) 

^=HM^>SM V*s7*—Y (HMD I) 
*';7Dtu>^ 'J3-;K HS^fl-T-M 1 0 0 0 
(PPG 1 0 0 0) 

2, 2-tT* (tFD*->^f;i/) 7'D^.y7 7->' 
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V f (D MP A) 

#«^&;Ut (MD I/HMD I/PPG1 0 0 0/D 
MPA) 4 0/1 0/1 5/3 5 
NaOHjg^tC.t0*«)fell«!lKffll. 0 5meq/g 
GPCaiS«t?)^»fefiS¥^?fi4. 575 

[0 2 4 5] (H2*©Sl&ifc) 

(DV-1) T§3ffiJ6£*>£>&5pH 1 0©zk?§i6 
t;x^y-;i/7?> 0. 1 BSSB 

h ')i^y-;i/T^> 1. 5 BS35 

TE£10fls£* 4. 0 g§95 

TI3S2©{b^3 2. 5 SfiSP 

TES3 0flj£* 0. 2 SSSB 

* 9 1.7 MSB 

[0 2 4 6] (DV-2) TieiiafiS^f.'SSpH 1 0© 

i. 2 

J£$*h')£A 0. 8 

TESicWbfc* 3. 0 

TiasUfflft^D 2. 0 

T§B5£3©{b-£r«5 0. 2 SfiSJ 
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* 9 2.8 fiS9$ 

[024 7] (DV-3) TE»*fr&fc*pHl 3© 

lK4r<fR;t>'J*A 3. 0 

*&{b*D£A 1. 5 

TgaSC3©ft^I 0. 2 MS? 

tJc 9 5.3 fifigiS 

[0 2 4 8] 

[ft3 5] 



10 



NbOsS 



(31) 



0> 



20 



OlC^BOlnSOsMa «2) 



NaOjC-v /-COjMa 
NaOjC— ' ^-COjNa 

[0 2 4 9] (id-pRttHSfcttC^H.-CftD, ntt 
#H (¥$tt) T-^5o ) 
[0 2 5 0] 
[*2] 



No 










0&I 




mm* 


IMi 


m&nm 




mm 


M-1 


B-1 


D3 


A-2 


C-2 


1.5 


DV-1 


100,000 


a* 






M-2 


B-1 


D4 


A-1 


0-2 


2 


DV-2 


7OJ0OO 


A* 


; 


£16*11 


M-2 


B-3 


I D18 


A-2 


0-1 


1.B 


DV-3 


200*000 


a* 


a* 


S««t2 


M-1 


B-2 


D23 


A-2 


0-1 


2.5 


DV-1 


80,000 


A* 


a» 


»M13 




B-1 


D24 


A-1 


C-1 


1 


DV-1 


70,000 


A* 


a» 


»Ml4 


M-2 | 


B-3 


D37 


A-3 


0-1 


1 


DV-3 


50.000 


Atf 


a» 


m«i5 


M-2 


B-3 


D36 


A-4 


0-3 


2-5 


DV-3 


50,000 


Atf 


a» 


*Jfifl16 


M-2 


B-1 


D25 


A-2 


C-2 


1.8 


DV-1 


50,000 


Atf 


a» 




M-1 


B-1 




A-2 


C-1 


1.5 


DV-1 


Bftfttl 




a» 



[0251] a2^e>B^e.*»'& e kdt, *9tmizz&¥ 

[0 2 5 2] HfiE^J 1 7 40 
B8&££T§a©£ #«£/!©&*£ 

gfl*S£ D3 5 0. 0 7g 

A-1 0. 08g 

ttttfiffll C-2 0. 2g 

[0253] me>titc¥t&mii%imf&zizti u 400 

nm©*eifcSfflV\ a^^Mf-HSKO. 2 5mJ/c 

•cx% i ofuuoiMfc, ft&eauMHtftttufc. 50 



[0 2 5 4] flttCWit «£©«££*-*- 3 ¥Kfi 
tiKOR-DiSfflU, hBJWSIUfiUfcfcC 

[0255] mmmi8 

mmm 1 7©jK*«&iiiifca6*rFfc i mmz h Lfe 
a* ±< wm^wk - antnoKufc. nasey i 7 1± 

[0 2 5 6] Hifli0iJ19 

flffls^J 1 8 ©Kfifc, SJS 6 5 %, 4 5 'C®ttfflft#&ft 
TT- 3 BH&#&, HffiW 1 7 fcNttC, Mt& • QUHft 

[0 2 5 7] Hfi£0J 2 0 
[0 2 5 8] 
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79 80 

,14 >y-®$i (* "J j. *t>)u-\>) 9 0 wt% 

if®&$ D 1 5 1 . 5wtX 

m&M A- 6 5. OwtSS 

$?I3£&*4 (ti7 hi>7t<a:r7;i/-©±7*i/>;ui/*>$Jg) 2. 



2000-258910 



0w« 



[0260] ms&m 2 1 

ffitt»* A- 7 C£*&Ufttt?tft0g 2 0 i:H08©tift 
Sfrofe. ftffi^ 0^«©e8©#$fe#^to?>ft* 



[0 2 6 1] HJE0I2 2 

JStt«*A-8C**fctt^M*SWS«2 1 £HtK®*tff: 
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